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but here is one worry you can avoid 



M AYBE you can’t buy new tires, but you 
can make your old ones lasr longer hy 
giving them e&tra care. 

And you can make your far last longer, too* 
if you take extra care to avoid extra wear on 
your car's king pins* de rods 5 steering crank 
bearings and other vital friction points that 
means costly repair bills when neglected ! Play 
safe— with Marfak bumper-to-bumper chassis 
lubrication every 1,000 miles! 

Marfak is super-tough. Applied by chare, 
not by chance— it resists weaoout, wash-out 
and squeeze-out. 




TUNE IN FJU‘0 ALLEPJ e-vety SusuJayp nijtlit. 
Sec ytmr Use pi newspaper U> r time *ni,E Etattan. 



For your peace of mind, never say ^grease 
job.” Insist on reliable Marfak chassis lubrica- 
tion— your insurance against costly repair bills. 
At Texaco and other good dealers every where* 







Pkw TEXACO DEALERS 
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If You Can Drive, You Can Fly 

/""\N.E lesson and you can fEy an airplane., You push 
^ the throttle in to the hilt, and when youVe rolling, 
ease back on the wheel and climb. To turn left, swing 
the wheel left. No pedals to worry about. In a few 
minutes you’re at home in the sky! Sounds awfully 
simple. Well, one of our staff members, never in a 
cockpit before, after one trip with a pilot at the con- 
trols of the new rudderless, spinproof plane, flew it 
up and landed it a half dozen times. He’s back, alive, 
to tell you in three articles, beginning next month, 
that “If You Can Drive, You Can Fly,” 

The Demon Fire in Disguise 

/”\FENING the faucet of a tank of thinner, an air- 
craft -factory worker started to fill an empty 
bucket. It blew up in his face! Fire broke out mys- 
teriously in a ship's hold when a case of photographers' 
flash bulbs was broken, A whole new set of hazards 
has arisen in the new materials industry is using, 
Read <L New Disguises of the Demon Fire” in June. 



COME day well need fewer peo- 
k_ pie than live in New York City 
to raise enough food for the whole 
population of the United States, 
In Revolutionary times 75 percent 
of the people were farmery today, 
25 percent. Long-range weather 
forecasts, better control of pests, 
scientific plant feeding, breeding 
of healthier plants that produce 
bigger crops per acre, mechaniza- 
tion of the farms— all these are 
elements in “The Revolution in 
Farming 1 * that has made us the 
greatest agricultural nation. Look 
for that story in the June issue. 

Dogs of War 

work twelve hours a 

* night, these army dogs, and 
like the rest of us they get one 
night off every week, ^U- S- Army 
Dog Sentry,” reads the identifica- 
tion tag on the collar. They go to 
school to learn their special duties, 
and night after night they stand 
guard and walk beats with a sol- 
dier patrolling fortified areas. 
They've more ''sense' 1 than a hu- 
man sentry, you*!! agree when you 
read their story next month. 

Shoot Them in Color 

INDOORS or out t you can cap- 

• ture a beautiful world of color 
on film, and it doesn’t take a cost- 
ly array of equipment and a tricky 
camera to do it r What it does take 
is explained for you in the June 
Coloroto section, accompanied by 
Kodachrome pictures in full color 
and other photos showing the nec- 
essary equipment, exposure 
guides and other valuable helps. 
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Keep Machinery, Tools and Farm 
Equipment From Breakdown- 
Make Your Car or Truck Last Longer 







nLc-^p timta and machine iiad JiutDmabllefv from bre-Jifesi-nivsi 

!Ltid vh.-li ka-E-p Araaridii safer. k>,ip- raov i ner Lliin^ 1 -:. mtfvj an : 
ke<ip rnLILnE th:nj;s r rnl|in[r!: 

Pi-rofcl in Tir Ipin i; to i!m ibia biff jnh. El La keepiltlT power- Jitenl^r % 
Hnd metal- wretkera Like e frit Lion,, sEndps-, jnuin, "yhi- 

nUll", CnrtK?n, piicl iiriil-B.i.irniHj-. e ^-abu-Uvai'-i 1 h, mix mE r iip-in' ^ 
iitShI mfiChinea, EJjuIrr ibir hUnm* nif war |«n.nl flchaditlai* 

I'i'rotl now non eIi-ilii ever is pjeciuua protecting, 

Fyrni] In n^ipt-i 1 luhvaf^lL-Mi ilicT,-fi--:il Efnrri 70111 rr-RnLar lubricant. 

\'h>u u.nr- It hy mr-n- ounc^ii.,* I s-iis pinii in it, wnooLhe-r, 
better nperiitinn: inercisril ptrwtr .nut 

capinrilv-; rcJuced (vpc-rnlu-ia co^Ln; Ivs-i 
breakdown and repair. 

Pyroi] EUVea far more then i Ln rmjcL. Ynt 
t 1 ?> Cbflt is Yv i.' re iHilUlJea per iLUEidreds nf 
bourn-, op mlt+a., y-f rEnminp, (Set PynaEI'a 
precious p-roief t i-uh tuttu*-. fi-limuCactuncd 
liu-iL Jfu.imiLtccd by 
I J y roil Cainjpahyj 
W, V, Kidder, 

Frti.qpid.H7-r.. 55 Pyr- 
u j I Id IhEmt- . L:l- 
Crua&e, Yr'ISs- 
C^lm-ill, U. 5 , A. 

V-ju eIm pur{luip Pyrqil 

1 1 lupplke-t-. AeU only 

II-LCb to I ubr i LHli a n huA 1 
othinnry, Jinj ta fi-inU^js 

fuel tinh ef car. tic ycur ■ 

:-m iLuliun, fjrjgi nr «.L?ppiy 
Stbnp Hits ran will iprwiCi- 
it far you an the sjiaL 

DISTRIBUTORS: 

Cheek hnu Mail. 
COUPON FOR FRAN- 
CHISE FACTt. 



PYltOlL COMPANY 

j-j Pyruil Hld£, , LiiCrosse, Wisconsin 

( ivoulr) likt to know how Pyroil win apply to my par* 

(icular ncrd“in machinery, equipment or nutomubilE. 

Please nend full information, at no GbliialfoTi. 

□ Send details of your Finn for Distributors. 

Kumt- i ■ . i ■ u ■ i i ■ ■ i ■ l i ■ 1 1 ii i. ■ ■ . ■ ■ .....,, ■ ■ . 

Address, . 

City..,,.,, State.... 

jj K£Ef 'EM ROLLING I ' 1 



WHERE-TO-BUY-IT INDEX 

Where no nooia and addfUSt appear directly under 
an item, ihe- product ii not behoved by us to bo 
commercially aval Table 



Pneumatic eaiih 5 

Circulator dries air.... tt ... 3 

The Qeoeral Atr Cgndatianms C Qfp. r Clrttlnnitk Ohio 

Tin cans turned into copper S 

Elec If ic blower dries basis 6 

The Cb^cMigg HnrdwRTf: Foundry Cuv, N-urE.h phuinag. 1U. 

Motorcycle carries twp pa Hung ers... 6 

Homo baler for newspapers 11111 .. tLLJJ „, 6 

Washburn Co. r Em J ii 3Ax, MerchandLAe Mari, CbJciiKii 

Target cimulatoi entmy battfe line.. 7 

FloKiblo plastic phflbfladi bulb 7 

Wesitynghoase Electric atid Mrg. Cu., Ea^t PithilinirglL. Pa. 

Hew to fell into a fire . 13 

Ch em seal firo proofs shingles..... 13 

D?~Oic-LLn ChcmScftl Fr-pdgcLs^ iwjSL Hoatm, Lg?, ftnpciw, CaL. 

Collapsible lubes of plastic... 13 

Nrw iJniinaad CdilaiiUlblfl Tube Ce,. Nt* 1 London. Cdnu. 
Bcnsel-Bracp Go., Q-*0I auoset S]vd. h ho? Ar.gc|rjj. catif, 
flying carrier* for warplanes — N 

FluOre scent well lamp U adjustable lb 

CoEorUat FreiaLsr Go., ififi W. Hupcrigr Sl , CllketO 

F In xib In foot ramovei packing — 1* 

Durametalll-G Cons.. KatamaKt^. Mich- 

tin taluaged by new process 16 

Agio malic lype writer wllb selector 16 

American Automntlg Tnwtier Cg. r ftl-J N. GariKnler, Chicago 

Emergency ear for air raids - 25 

Mirror helps teach sighting of rifle 25 

Double-deck stretcher On bicycle 76 

Trailer hnuli two midge I ears 76 

Folding cradle makes ambulance of truck 76 

Loud speaker helps difVCl podeatrians 27 

Army plane carries "peep rf cars 27 

Folding stop on back of truck. .. 31 

J. M&rtactlD MCg. C0. P yyTMUM!. NchTaiku 

Pldttic in ierraizo floors - 31 

MaELtL&^Uin TCJTRtEO SHrJp Cu., ISIS Park Are., Ntvf York City 

Pocket postal *cale.__....„ 32 

RLklbfltl-Wood, Inc., 11 W. Nuw York city 

Cookie roller* make three designs............. 32 

L. Clurrlerl Cg. t 123 Cltimben Bl., New Yert GL1;' 

Crayons show temperolure of niclol ... 32 

Templl Curp.. 1J3 W 22rm BL, ffew York cat}- 

Ankle reflector* worn in blackout 32 

Airplane driven by air jet.. — 33 

DEackoul owning a 33 

The AckLLn BtianpLng Cg, p ifr2& Nebraska Ave. r TgleUs, Ohio 

Bobbin boat — — — 3B 

Jack Tiffany. Inc., J3uibuxten T Ohio 

Fruit knife saves juke.. — 

FlaMLc Creations. InC-, AtLatitle CSt7. N. J. 

Bulbs use 5 percent of tote I eSoelriciry.,„ Pr 3ft 

Ladder holds touts - - W 

Ira R. Try, MtrtnancLlie Mart. Chicago 
Army hut m*J*l. 1 „ TTrr „. — - W 

Flashlight Oh blackout cane...... 39 

Abercrombie A- FEtch, MndLjnn Avu r at ilth. Nr# Ybrlt City 

Track-fid ing drawing tool... - 

Intc-r-LaKc$ Op-, BE.. AubJn Awe.. DtiroLi. MlcJs. 

Helttiot holds field glosses — — - 44 

Man power of warring nations, 44 

Glass filter for tobacco pipe.—. 44 

OlnSarb Co., Empire State Bldg., New Yfirk Oily 

Phone In welding helmel.,. - 45 

Tanks resemble tprpnda-Q* — 45 

Tipi for table- toppers 4*. 
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My car 
swerved from the road . * « 
mowed dow n four heavy high- 
way markers . . P and crashed 
will! terrific impact against a 
concrete culvert. Then it made 
a final crazy plunge to the hot- 
tom of an embankment. 



WHEN | CAME TO, Jliy C9f WOS 

upside down beside me, a mass 
of crumpled junk. Spasms of 
pain wracked my body, and 
my legs were paralyzed. I real- 
ized that I needed help, but 
I w as off the road, so motor- 
ists could not see me. Theru*. 
1 thought of the flashlight I 
always carry in my car. 











"Dragging Mr USELESS leg; . I managed to reach it. I flipped the switch . , . 
turned the light toward the road above and waved it weakly- People in a 
passing car saw the bright beam . . . came down and. picked me up. 1 was badly 
injured, but thanks to dependable 'Evcready' fresh dated batteries I escaped 
death ' 

'f'ftf ■L"'Ti < i'j ‘‘J-'it rfzwt}j a ' -3 17 f -T '-t jj'gg T?'t ftf AiaEfonaf Ccr&on Jn.-e r 

FRESH BATTERIES LAST LOUGER.. DATE-Lllt* 



LO NO 

BATTE^ 

■ ,-iHb 



NATIONAL CARBON COMPANY, INC., 3 0 EAST 42nd STREET, NEW YORK, N, Y. 



Uflif at Union Carbide iincf Carbon CorpOralion 
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Failing tire thieves 55 
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Hot ice mode by pressure 4? 

Binoculars fold into cose., 64 
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Glass w End break for beach. ..... 45 

Pittsburgh riu.li! Giafis CO., PLlL-.'burffh, F'cnna. 

Blackout huEh shod* blue Sight. .......™.. 65 

WalMksh Appliance COTp. r 335 Carroll Si.. Brooklyn, N. Y, 

Rhubarb grows extra crop 65 

Clear glass Fs opaque at angU,,,,,,,, 70 

WEtUashOiUf Co., East Pittsburgh, Parma. 

War end's vast aulo production ... 70 

Broken sash nrd replacement.., 70 

J. M. Bruce Miff. Cti.. Merehttnd.lj;n- Mart. Ch-leaff-T* 

Two»man tub used by Japs.. P . P , ................. 71 

lightning ■$ maiv'l benefactor... 71 

Disabled lank hauled on trailer,....., 77 

fl.ro kfi-teiter on two- wheeled <art 77 

HetJr] Brte., 1973 9. Los Angela Bt.. Log Ang-elea, Cattf. 

Show yOur colors . P 71 

Sllu m incited sky mop._..„. 00 

D. & C. RfiMEUTth, 4L3 Male St . Glen Klim. ILL. 

8-rocket holds anf poison _ , 80 

Win. J. Rubt, Route I, B4JJC 331, ELcdluiidr., Call!, 

Tronsporenl plastic to blew a re... , 80 

O. M. Thltmauer Co., 5 E. 20th St., New York Cltr 

Warplanes of ihe future,,,,, .............. 81 

Portable hand-opera led siren 81 

The 9p*rks-Wl thing Ian Ce.. Jackson. MLrib. 

JJ Grass blilrer" trims airfield. , PPP „ 86 

Warimintoa Mower ce.. StnMutaburf. Pcnni. 

HadioacltMo phosphorus treats cancer.. 86 

Canopy guards freight cargo 87 

Den. Mill Equip. Go., 3521 Pumisylvania AVe., KmLsua city., Mu. 

Multi-barrel strafing gun B7 

Mining a city dump.... 88 

Ttre tool averts pinching tub* 90 

Weaver HFg. Co.. EprLngfteLO, ILL 
Ton! inserts and crimps rivet.....,...,, PPPP 90 

E. F. Goodrich Ce., Afcrun, Ohio 

Screen patch held by lead "hutlons" 90 

A. B, Cm rlsan & Go.. A urerm, 111. 

II. S. Navy blimp patrol 91 

Sailors wear ’"arctic viiar" masks .. rP , r ..„._, TPPP . e .„„„. 91 

Dirigible gunner 96 

Kuhboriost wheel mOy return 96 

One-piece license plate Holder 96 

Aurora Equipment Go., Aurora, III 
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This Bottle Neck is Your 
Opportunity 



very real bottle neck has occurred in 
industry* 

'The millions of men going to work in the 
defense industry and business boom need thou- 
sands — hundreds of thousands — of supervisors 
and executives. Ex panditigGovem mer.tagendes 
are calling for many specialists. Regular busi- 
ness needs experts to take care of expansion 
and to replace men called to military service. 

The need is for all sorts of executives and 
Specialists — foremen, supervisors, superintend- 
ents, accountants, traffic men, tax exjjerts, 
time keepers, department managers, auditors, 
cost experts, production men, etc. The need 
will grow and continue for years to come. 

There just are not enough men ready for 
these places nor can industry take the time to 
train them. Thousands — scores of thousands — 
must get their own training. 

That is your opportunity— if you are ready 
or will get ready quickly. Never again will you 
have such an opportunity to command the suc- 
cess you want. But you must act decisively— 
immediately- The more quickly you get ready, 



the sooner these millions of new workers will 
be pushing you up the ladder. 

And LaSalle Offers You 
Just the Help You Need 

Our courses are practically built to order for 
this opportunity, Condensed, practical— the 
minimum of theory and the maximum of prac- 
tice. Prepared for spare time study — you can 
go as fast or slowly as you wish. You need not 
wait until you finish — what you study tonight, 
you can use on the job tomorrow. All are spe- 
cialized, executive training courses. They are 
moderate in cost and easy terms are available, 
Some of our training programs may cover 
just the field in which you see opportunity. 
Read them in the coupon below. Then check 
the one about which you wish full information 
—and mail the coupon today. Remember— the 
sooner you start, the sooner you w ill be ready 
for the opportunity. 



LASALLE Extension University 

A Correspondence Institution 

I'd tiles? to fiftt rtady For orac Crf tlisiflC SUJx:rviBOry jobfi. So plfnrtc hCIld tyl-c your frra 
4-N- p.jfift booklet on thfl fii?ld l have taJQhV tuldi I" till i lat oncuLtJon .iLm>ui your 

traiojiiE in that field. 

Cl Industrial iHfana.demont DTrirtlf Mrirttijemcnt CE-iccutlvK M-nnaflcmcnf 

□ Modern l uremunihip LI SHleamop*hlp FT tfd iJ ncas EntfltHh 

□ Ac-toLmtinjt □ LAvf □Stmvtritf 



Num*- 



- ■ 



Addreu 

Foment Position^ 
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"Simoniz Makes 




Finish 



U. S r Government Urges 
A1o)or/^s to Protest 
finish four Times a Year 



NEEDED TO SAVE 
YOUR CAR’S BEAUTY! 

Simoniz now! Then your car will stay 
beautiful . . . though you have to drive 
it for years. Simoniz stops dirt, moisture, 
and ultra-violet rayg from dulling and 
destroying the finish. These saboteurs 
of beauty are constantly attacking the 
lacquer or enamel, even in your garage! 
So, the sooner you SimoniB, the longer 
your car's finish lasts! 

THE SIMONIZ COMPANY, CHICAGO, U. S. A. 

MOTORISTS WISE 




&?Ld -i v*f v wlwfr bj 
dindvri in aulomotiv* 
auppltM 



(Continued from page 6A) 

Recorded bugle talk on P. A. Fyifem.. 1Tri ,.153 

Crystal pickup lone equalizer 15$ 

AjsIhUc Mierafllianr Lab., IrtC., YauuptOVlj. Qhi V 

Combination iniulalion stripper foot..... L 15$ 

Cicrlfrnl Cement Manufacturing Co., H \y± lord. Ill, 

Vihralion type crypto! pEtkup .....„,._„...1S$ 

Astatic Microphone Lab., Ohio 

lledrolytic rundemer nut wrench r .,...... rrr .„ T1PPr . Pr .15$ 

Vaco Pj-c*ducts Co,, 1GK) &. Michigan Avc., Chicago 
Multicuupler onfenna -system I or apartment buildings 159 
Aim. Apcvcs * Kms. Inc,, 11 W. a2nd St,., Mew Yorfc CLIy 
Radio code practice units.. ... 15$ 
Bud KadLo Cora.. 51205 Cedar 3s., ClevelaEid, QIlLo 

Blackout- panel oscillograph 16$ 

Allen B. Du Mont LaboretorLe*, Pmnoic, N. J. 

Full range sound reproducer for FM. 1*0 

Jensen Radio MTjf. Co., A6D1 S. Laramie Ave , Chicago 

Portable all-wave receiver 1*$ 

ZenletL Radio Carp., GOttl DLcittsis Ave. r CtUca*o 

Camp act phono ouil^ter 16$ 

Montgomery- Ward As Co.. Chlc-igo 



Craftsman and Shop Notes Index 

AUTOMOTIVE 

Warning stripes on garage doors...... $9 

Keep your cur looking new. .,. 159 

Maps on delivery-tru-ck door...... 143 

Siphon wet* cleaning sponge. .,,.,,.143 

Accelerator sOckaf for high heel . ... 143 

Truck body exlenibn ... ...,.145 

Slones kept from wedging between tire* 154 

FARM 

Keeping milk cool ...„.., ....11$ 

Holder for stock salt ...137 

ft ad-cooking kellle supported ........... 138 

□ Id lire holds feed basket. 144 

Jack regulates elevator speed. ..... 144 

Protecting Emulating board in brooder ,.,,145 

ftool extensions prevent combine clogging 153 

Marking trap doer in hay loft... _^.1S3 

FURNITURE 

Padded footstool $!7 

Three-trey table „„ _ r .113 

Dinette let _ 12$ 

HAND TOOL5 

Diameter of cylindrical work found 122 

Case for jig sow blade? .132 

feet improve level...^,,., ^..„. TI ._..., llf „. Pr .1 38 

Angle-iron guide on metal shears ...130 

Improvised gear pullflr-LL,„, t ._,^ .....142 

Gib head key puller .,..,.,,.,,. ..142 

Removable Cutting plate for anvil .144 

Handy rack for turning chisels..... 145 

Combination square and yardstick „,„, „„ ...145 

HOUSEHOLD 

Simulated wood pegs in flour 9$ 

Solving home problem! - ...100 

ThimbFn bolder and scissors guard.. „J02 

PainMocked salh loosened— — .113 

Peeling hut — !rr ,11$ 

Shield On sewing machine wheel 122 

Yarn steamed an rack — 121 

(Continued to page IDA) 
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in IN A CUSS BY MYSH.F!" 



“Yeasir, lhalY true! Ever pin re I enrolled for special 
training with the International Correspondence Schools, 
Pve been *in a class by myself/ Because every L C« 
student is really a one-man class. His classroom is in his 
own home, and there aren’t any slow-pokes or dunces to 
hold him back! He gets personal; individual instruction! 

“Maybe that's why it takes only a few months for many 
1. C. S. Students lu get specialized training that 'pays out* 
in promotion or a falter pay envelope. As a matter of fact* 
h few weeks after I began studying* my boss noticed the 
improvement in my work — and s since then, I’ve been 
given a more responsible job. 

* 'Right now, of course, there’s a terrific shortage of trained 
men in industry — and if ynuYe as smart as I think you 
arc, you'll mark this coupon and mail it. And I don't 
mean tomorrow I” 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO T*AIN AMERICAN* FOR VICTORY 



BOX 5 A 33 -J, SCRANTON. PENN A. 

Without COSE Of oLIl^cIUui], pjea^c ^end ith; a cop y of your buokEct, "Who Wins 
and Why,” and fuEL panicuEara about iht course btfor? which I have marked X: 

TEC HI! I CAL AND | KDUB 7 K | AL, COO R&E& 

□ fViiLin^linj ahhE B-uililLng □ Miilnn IvnaiiKa 

□ CulNOd MAnilfurriiTii.ir 

□ Di«wl husinoa 

□ E 3 l*etrifi*J lle*ajJiC 

[“j KScir.rbPh.^ E-numwi rui 

□ El k I nin r i r*iti r.r 

□ FDUisitnirtftlTL □. Ht-ilim; 
r lEeal Trcatroncii. at MalhJfe 
IJ HittSiwBjr Biiairmrihw 
C. I IciLim Planning 
L Induatriil MnLaLliuiy 

□ LikxiPiuieIva tJ;igirjLT.‘ 

□ Mh-IiIJITfL 

D Muuffanjaiit of Invert ljij-lu 




n Air i? 

Li Ai r CoekIJ lUijijilb 
fl Airciliriia ] > t n f I i n c 

□ Ar^iltwbiiia ppJtini 

D AnjSiitECI.Liine- 

n Ai"tn Knui n-n Ti|iw-iin 

□ Alltn TtakbLftlaBi 

□ A , .~i*cJftD □ Aviation M ■kIiilti ic 
C LKiLHotTimOIIM 

G SxLdr« 1 taring an. nig 

□ CliamiitTS-' 

□ Civil Unfliuwiinc 

□ Caal Minirig 

□ Cfieiprntii K iwci>rT«rTi n^: 



|J XIoC'Iib.IlIe-xI ETrATeicic 

□ StlerfiuiifiO Tuijlmviirliic 
H Mjfiif 1'nrrmi.n 

LI IL'i'JlTRl il '13 

Cl l h *itf-rETPII.kk.iih£ □ iThili itilrif 

□ 5 F riL- - l Li'iil JVtEirtjciD^ 

U E-uliLla WtntIix r'uK in»--r rLriH 

□ Pulp PLnrC r-HTNPr Makinc 



U S r i!tP r y n,V ITil^l 

□ ILiiSki. Caaerjil 

□ Eta'lia OpcmcJnE 

□ Etn-nliti f^rvirinr 

□ El. Ii. SwrUiMi Fi.r-p-nia.ri 

□ IL IL SifSnJdiLfcli U liflrFaKnrnUi la 



_.l r- Pb TT i r i r V rii K in*>*t3HE 

□ Mnr*| Uork 

□ OmhllLE 

.“1 SliAphlELOg □ Hhun 1 'rn.rlTm 

G Stcmn t-H^nne E '] - - r c 1 1 KaiLr*^ 

□ tfl nurn Pi I- Li me 

□ rtLEipEurd; lJTp,rii«i^ 

G Sinj : LUrxl unrriiic 

B SuTTPiinff NTi 1 1 MftEipiTtt 
Tflk|fjiif>h RndnMinnf 
TekplK'Tir W(irk 
nT^*Til^ [hnlffninH 

□ T-ih j] i i 'i i l k j z i ml Q Wfhtine 

□ WOOICU M lUUIUlLUJLL* 



□ A --1 |I III i i I:j! P AdTWlltlllf 

P Prnji'k lfRWDirn 

□ lliini ilt-m L'ciE'raBjFju-jeji.ie 
P Utiri nrvH[ MunMP-nipjil 

a E !»h LlhiTueju. U Olvd SdtL'Litfi 



P A/L-v«liriFvl 1 ^rwurtmlcl I kg 
□ FikiiJa bui U OuCikbEJr 



BUSINESS COURSES 

O OvTI^" □ PePnt Cfclbtf* 

Li On-ICiUHC-ECthl □ F'orc-ln^juhilp |_J J-'lcu-ub 

g H In-inmnrv- |n.l llli|H^rn.tiTif G Owl hnF-i-fk 

i'Umt AeaauDlific L 3 Uitfli .^rkjHil 

□ C. I 3 . AcnoiLntioET □ MuDLicina Me-ji u.[ Wo tie 

HOME ECONOMICS COURSES 

□ ICuEilti TI-Titm mth.Lj:i|[ 

□ I 'rO^mMJ'jDa. I >TCiu luaXaELK ■*'■■'1 [)heiuu| 



□ Ildi-xy IVmlnJ dirk 
fl -'a|Fiuir| !b |jT'-|..r> 

□ 2 im:pfiLiLri|J p -gpftiuvll 

□ Sbowrimk Uhl Si«D J.-iirt-rLUfc; 

□ T mJEJc Mn 3 ihj:pii.pei 1 

□ T*x Hli'] « 1 * 

^Euuff«mc-iLL. L'fttenn« 



•Vu-ntlk. 

CUv... 



J; &h +T.H 

. u . u . . . . . ...... .. .... u ^ . . . l u l . . . u . . . ..... . j u j . . . . . . . . .... er^f*i Petition HI iP, ,-P, 

f'uiK.i.’jrap PiiiJeli'J'i Ttrwii niupn^i fn Jnfnn-uJ'tr.aiiii: f'urr iTF'^iOprs* if-ir Cl «!>u T* furicirFiTn. \f& H-SreoJ „ runada 

& OfH fnujTfl^ ta i f. $ , 71 ff iue«mru. ll\ r. S r frnfflnTid 
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Here*a your answer to a low cost Mitre Bos: 
fox accurate angle cuts in luctaL, wood and 
plastics. Stanley No. 2360 . 

1. Takes work up i a 2J4” high 
x 3*4" Hide, 

2* Compact -I2H" x 3W' - 
requires liltEe bench space* 

3* Sliding front guide and grad- 
uated scale assure accurate 
culs — at any angle from 45 B 
to 90° right and left. 

4. Work fmailiVidy ^lamped in 
place while cut is made. 

5. Saw lifts out for ordinary 
hack saw uses* 

6* Sturdy, steel frame— cast 
iron saw guides re in forced 
with etcel — pressed wood, re- 
placeable base board. 

? H Equipped with 13" x 32 
tooth, sow* Llu.de fur metal 
work. Your hardware dealer 
has blades for softer mate- 
rials. AbU hint to show you 
this new Mitre Box. 

Write for Catalog No. 34 
showing Mitre Box No* 23(50 
and hundreds of other 
Stanley Tools. 



STANLEY TOOLS 

£uv*smN Pf Tn£ E T A ML EY MORIS 

103 ELM STREET , , . . NEW BRITAIN, CONN. 



NOT THIS! 




C STANLEY] 



lUHNiU 



(Continued from pagn 0A) 




LAWN AND GARDEN 




V-notE-h in hoo ...... 


_ 102 


Vegetables at your bock Juor 


^...114 


Stake unit for raw marker 


J11 3 


Flag marks hose across sidewalk 


.11 9 


Decorative sprinkler 


...,„ rmTP . P 139 



OFFICE 

Adjuilpbii window wflUIrtar. ....102 

Drawing accurate eurvu....^ 

Pc per dip* held on fils drawer.. . ,*_13B 

PHOTOGRAPHY 

Sample cnlnrgnr , 130 

Flash-flood lamps __.I33 

Ertkrging n-ieler read easily . . ,_.134 

Photo solution skimmer Inr l34 

POWER TOOLS 

Paint-brush cleaner in drill print ...., 

Running imoEl hall lander. ,„.f3S 

Duplicate collar* eul quickly..... ...136 

Mdol-turning lathe sot-ups .. 46 

RADIO AND ELECTRICITY 

Power pack tor electric rncor ...... r 99 

Preventing burnt oul flashlight biflbi 119 

"V«p #F b roa d ca s r receiver 1 5-6 

How le make a 3-circuit tuner... 153 

Line voltage reducer For Small power pack* .A 59 

Topping hummer for set testing..., ,.159 

Bi-cJireclionol receiving antenna __..j 1M 

STORE AND SHOP 

Saving seed spilled an scales.. _ r .137 

Loading lumber on truck ■■■■.,,137 

Paper-cutter gouge 

Clearing path for hand truck..- ™™ 154 

TOYS AND MODELS 

Cutting lay wood wheels 1D2 

Bathers' floats K . 3 . 103 

Ship m od el "Constellation' r . . L . L . L ..... ,^....^..106 

Electrical snap COnneCtCri ,„^.-,_-...^.122 

MISCELLANEOUS 

Holding lantern on boat deck ..... . . .. lfli 

Heavy quills kept off patient's feet... _.104 

Blocked “aut window has air venti 104 

Before buying a house . ,^.123 

Cover speeds opening of drain 129 

Rubber ball as task conlainer 133 

Surveyor us«s botilo caps as marker* .............. «... ..142 

Stationery holder in suitcase lid 144 

Anchoring bolts iri wet conffltl 1 S3 

Ladder used as workbench...... , 153 

IHPDltTAMT NOTICE 

It L= Lh o Intention of Uils maiazLn* to provide It* reader a with 
Jn.CGrjTuiE.lDn. ruga rd : he thr- LaL-eat d i: vcEnpin^nLi Ln Etif inuclianiLal 
acts. We no rwpgn^LbjlJty es to whether the discLcKu-rcj can- 
t-nlLTrd Ln our articles ere covered b y patents nnd ndvi^e rc&dTTF. 
to inveiSleate 6h | ri subject beloie making, UBlni, or BeLlLng an? o t 
l]j« products, EuaetiLnes, or proeefiaes dewuned in order to avoid 
pnuLljSt: IjuLnSily Igr patusit iuTijO^id fefcH. 
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FULLY I 

A SHOP COMPANION THAI ANSWERS YOUR QUESTIONS 

Easy to read and understand— flexible covers — Handy 
size 5 x 6^2 * 2 — a ready reference that answers your 
questions accurately. 

TO CEF THIS ASSISTANCE FDR COMPLETE 
YOURSELF SIMPLY FILL IN AND 
MAIL COUPON TODAY 



4 COMPLI 
PAY $1 
ONLY I 



A 

MO. 



THEO. AUDEL & CO., 49 W. 23rd St, New York 



r _>ASK TO SEE ITU* 

I THEO.AUDEL& CO., 49 West 23rd St, New York 

I Mail AUDliLS MACHINISTS & TOOLMAK- 
ERS HANDY COOK. Erice Si on 7 Days Free 

I Trial. If O. K. I wilt remit Si b 7 days and $1 
Monthly until $1 is Paid. Otherwise 1 will return it. 

Kuu . , 

A <1 arts*™,. . 

I OccupaUau 

1 MriDCi Pm. 



PRACTICAL INSIDE INFORMATION 

F or Every Machinist .Tool maker, Engi - 
neer. Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student, This 1600 Page Iiandy 
Book Covers Modern Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Tells How to 
Operate and Set Up Lathee, Screw A 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2— Blue Print Heading and 
Howto Draw- 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 
5— How to Use the Slide Rule. 



MAY, 19+2 
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LrflUftt UBjJKY lBU|f kWtilt Ll&IUKf L3BIW 

.^j ^ mm j -jf fjr 

PttnflL Puov.lL iWtkja Fi^ncfi Bdogiil taCTHt fMmat 

fzKjttnr Etfjtnr Eiiot^ ftinani toMY JiBTBinT ^Tiffin 



Know Electricity as Experts 

Know It — and Get an Expert's Payt 

Whnt about yo-ur future? Who Is safe today? fSuroly not the maji 
■wha I % mntenteri io jjLhehI nMIlt Know your lob tbnrmwhli- — pti^ 
pare yourself lor fobs ahead. To do Just thin Iboui&oda uf men 
Lave need 

The Croft Library of 
Practical Electricity 

cu eletuteLl eductor. 1 l m traded an prifLlw — os 
■ --■on »«! uhh ■ tLuxJI} Jm*. U I# Mmmtd Jrofri 
l.'.i d- hndr4 ImciM y-cU ^mL. Wi-hUu hi LhnE Lhfe 



Th# E>o*S libfifT if «. tani 

LMJ years. i.l ■ birl;-*JF*-Fij «| 

M1|P to with- I Vi 



hwnnrr un-lff*! i vl it. j-el *of hum id, n ch«-uu«R tb«L iL a ihc J & 1 1 .• aukia 

Cr-J r ImIIh you LL* ini 



■L'l W-GOfl htxhlr pypl cJn^Lrlml warLvrv i.:.U ■r.fii 
■-■ v I J n«d I (r y.-yw ntuuL muEiir-. fnDETJlnrw. uiuLurM, 

ChOUhiL k-BihUHiudi, dbtch>uUani 17 rl-r:.. >■ rl-r-riri-rtl 

'/:id| tor lulit und E^rrfcr— rririHf c-f £imf.-#iI I. . udir.pi- ■ ■iir.il#r*j 7 il f-ti *- -H Tuiini-ir^l 
i ulrccT.rc.La — ill uminxElnn, la ila rvrry | : j ■- lHp ej-^l i:: pn.v. , -d ri.F-Ll.rr li nE ti[hq- 
•n* — bnip nnd La .Tip rf b-:Lf. rv-.^h.-w -do * r^i..p4#w jot. bom E*bn>feEll]( ir. i<j 
carapinlscai- 



. . _ _ mfi 

-rnm ir.ulaAori, LM i.pffKr.prn, 
TJL.-fcir.rrj: r.l mrr typa — 

limlar* 



No money down — easy payments 

Fill In and mr.il th* LMUipon J Lb ‘S#d fend - 0 -’ll I ««uJ Yuu. Eha iraLlr* OL oi «#mi let 
uniu lac i-pn d«r* (in« m-il OH l-h fe|jpfl>fWI. V{* mLt nil Llm tyrk — v-uux 
Uon. il you JiH-i.lfl i.. li'Mp I lit huukp ^>ud tl.W in L-fh -ilxvi rad 1 LrP b-iJ 

□f U.W* H inonib 



f i> I lit huukp "Oud tl.iil in L-m, -d*yp aad 

L h c Ciupuli \OYY hbd m Lire L-imjLi Jar j. nuri-rll. 



bxlxjm L|E Lhc rxb* 



EX A Jiff X A T 10 X CO UPO N 



JJ# W. 42nd St., Nay. York 

■ npprf.E-^1 she t'Eoffc IrlhtferF «f FTh^^HiI 
ill nnd %cu IU 1*1 in 10 lIi><i nm-I 13. W 
. — . . J ft i i,, L "yii-irf. ] 'ill rrl r. M.e Iiik-Li 

■ Ifi+LJF# rrampt stilDiwifdit WTitfe qIjIhIip tsid nil 4 a fell llAM.I 



BOOK CO. 

T.i-jfl i--r. nn 



[ MCGRAW-HILL 

Send mn Tnr inn, dU.yi' m n 

| £lAr|rial4T. T fttU. If paM^farlfin- T irilj HU _ 

■ xniJTilUy ur.cll ilrP pri.- f- ..E \f IE ii"L -yn-IOj. ] 'ill rr-: I SrE Iiih-Li 

1 iddtDnUl. I.T* " -■-■ -- 

* fTkmfe.. . _ T r r r 1 T 1 1 1 ■ ■ r r r r . . ■ . . . r r ■ . . , , .,■■■■ L L , , j bblJ i * 

J Bum Udn.^LLj.. 

J CJfcy uil BExE# l4 . t . 

j FlI.iEKIl 

I H&flreef Compu^.. 



Do you want 



- . to go to College? 

. . or to enter a Profession? 



. . or get an Office Position? 

Tuftel anywb<?yc r ynti practically } I TTftT finish Jllcb gfbmnl 
F1K3T. ’iuu i-ym euio plate uur ^;ijp||jjL-tJ liUtb XcYumA Couree 
In oPARL III UM at bcinic, OB- FAST ad >£H,tr UEDC aiul aULIlEJc* 
l^rnut. LfluJyaleiiL to trident Bcbeel ^urk— pre-ntsree van f^r 
cnlh^e^ pra-p-mrcsBieital c^naDlnallpn^ Jndufl-ii-j- 



^ r m«- ■ -fc men win rw’nmjL, ( Jiicn^i. frsi. lSP7—rrj(tortiM by tdiu-i- 

I tflra FL&laii your hi Eli xm&l ^lUdtiou NOW. WHut TODaT l 



Hi0h School Course 

at Home r 






Finish In 2 Years 



ftpuriun StliMl. 0*irt HS«, Drntl Art. ■) »1h SL, Chiuge, IIL 

Cr«ll|ftnrit : SjjTirl mfi t'lUJ lnn>nnnitlon COVCrilfiif fruro’laJ traln- 

Lutf I ci aubjecta cb^ljiMj below, up my parL 

□llish Si;hcK>l Cpu titi 
□Afk-uuntlnft and Auditing 
□Archlti^iure und E! nlEd l [fc |> 



□AUlumiktlvi? Fnitn««rln| 

□ LERJISJnCEia MuiLBttEIDEIK 
QAyiatlnp 

□ Electrical Entinmiaji 

□ Eluc. upisl Gwy ItefrlftErntlOO 

□ Air UOdtlltlunfiiA 

Nwrri 



« 

V 

fl 

1 

t 

t 

■ 

■ 



□Dterel Lnth^rjnt 

ElJfafi'In.E Lind D^Eflgn 

□Liberal Af e^ 
nKrlvate S-ihLT4!tary 
□ Mech»nEctl bnjtlneertiid 

B Ka-UIn and Television 
Sfllcfmidiblp 
DUdiJncis Law 
□Retail McrchHsdl4le£ 




Coutiei In AftOiiautlcuL, HJLemjthL ClTlI, ElC^LrL 
cllL llor ji.;h;ic:i|. ji.iJ Itiilia LnKlV1M<t'ENE -Dcic- 
ycai cftyrscF in lindiu And PrifUnn. Appr'iiWJ bj 
C.A.A. I'tcji rnurHSB WSlbuut aililcil Wbt. IrtVf 
tuition. Ldtea LhdUMETl-lL odhtar. 0r , iwj|- tUt'iJ L> iui 
tarn pari JlUiiji uKni'nsfiH. Unter June, geptetiibfr. 
Ili ttiUbi.'J,. ^ShjcLi. I llULm* 

6SZ E- woshtnftton Blvdy. rt- Wayne, IruJ. 



9.^ ^ , ThAiHMii fir™ in FVH^ipc |I|Wt 

M«t f uE l * f l. Tmn In ■L fxrT.niu ^kL-kilifel ^rim.l 

&a^gia5sr.jaffl ssa awXS 



~ ‘ ~ KU-k-lOO FHKE. Trfciq ±twi, E’m txLpr 

TODAY l« FEtETt 4X^loa Uni Jiknn ^ 
llRiJenal SofirM-l q-f Mrnt C-uttlny, pii( L . Oept. iJ-Jl 



Re s«l«-s GUARANTEED^a 

wj™ [W/ »r HiuAHfipitJtlnUr eemc-t duLi^niiiee-iTcurrim uyijih4luiii> 

'r £**!'“'"** Wl(?L r r>.h 1 1 1 WriSfl lur Veip* Pl^L 

* ' FVFh S-ne hA fit* nntrr r¥ i-.- ■ 1-1 . |, . .: t ,....| 1.. 

PEBFECT VQ ICE INST ITU T E, Slufld. 1355 . W L. U..r St, ... 



3 1 - ‘■■/.injek ' J £■ F + u and Waxoia La l 
brnf-Miinn ■/! L^ , »#iluh >T f ° ■ - c - riin »ji 
i:0 re* -n«L Lu. 1 rr j:,> lirr.ir* ~.,i y| 

iiri..p-i S.u-4# in.---ji.iF4. fmife fli.-'. 

Malurnmn i • pri^hl^ riHci^- l* Eami 

1^^. ■! ■■ ■“-- ■■ 1 1:: -mieIi uur kiib d 

Si^y nup;L iLui.iIzmlp L 
iilp. Wii's far ’. :i .-j.ii.i 

Iwukkr-Jhr-rF Ji. J :>1 



THE C0U.ECE &F S^EPISM MASSAGE 



b;! I !.' [h i i • L oijjjh'.t tIJtLLliert-. I r n:piLrn uj ^iiara- 
liip-r-. ilIjlss. Xo prcviniids rJtjNtfri^nccf 

nerded. o^ci3 itioiL ^j:Fh"-i ■. I'durn.t Inn ilirlr-n r, 
RL-nd r^r Erocbooktcr Jl Opp*rtuijllkeB- fn PJhv 
iPtfraphy^, pi- rr 1 i , iii, r iT: : nriHi rcti-nlrf-niinns, 
Amwrilcan Sell do I c l Plintojsrjphv 
1314 M-ichicen * ve. Drat. 13-55. Ch-caiiD. 111. 



EAST ST. LOUIS. ILL 



DECREE IN 
27 MONTHS 



BECOME AN EXPERT 

MEAT CUTTER 



Learn Profitable Profession 
in QO days at Home 
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Do You Want Success 
Like This in RADIO 






| ,MJ1 p:£ U& A MDPfTH ■PreT 

FIKlN* Tf ABIE'S m r 
tPARETIME. 1 jl^ — 
starts MOWING- ^ 

f. )CT R A *vDNt* 3^4- 
MONTHS AfTfD \ L‘ ' 
BtSANhiN 6 TME HU 1 F/ 
COwt^.E i.MP ^4lOE 
AEOUT |t0O sYHILEW ;’ 

Lt A-KHLN-fr- * i 1 

k ^i/AiVt 

K i ffr 

HortfwS, atj'jwu. 



YEARS. MAKING BETWEEN 
^200 AN p $300 A ... 

M OHTri BUSINESS / 

NAS STEA-DlLV f 
INCREASED. jCfl 

t/ FROEHftER \ , V \ 
Jpd I* PjFjMs \ ■« 

dWFf £#££* TFJt . V. ~ ,r '^ 



Tilt 6t AAAKlPifr 

COMMON WAGES. 

rff/Ittw /. *«- 

7W7&v f a*, 



SfcFGEE COMPLETING VOt>R 
COURSE I OBTAINED 
1 MY RADIO BROADCAST 
■ OPERATORS license 
AN* IMMEDIATELY JOINED 
Station wmpc WWERE 1 
f'AM NOW CHl&F OPERATOR, 
■HOLLIS F HAVES 

JJ 7 sr ( J Jl’/t'l, *MCW, 



J WAS WORKING IN A 
GAftAGf WHEN I ENROLLED 
WITH N. H.I. I ArA NOW 
t^OlO SERVICE MANAGER 

FOR M 

FURNITURE CO. 
FOR THEIR 
4 STORES. 
JAMSS £ XYAM 

f /9 PfEBtF fTOi^VT 

FAU XflU&i AlASS. 



CLIPPING YOUR 
COUPON GOT ME 

Started in radio 

1 AM NOW IN CHARGE T 
DP THE HAD40 Tt^ ' 
PA13TM6HT PORTNf 
AMERICAN AiRLIHG^T 
At C LEVEL An &.\ 
WALTER jg. MURRAY 

MIAOw a*Mm**%. 

^JijVW-JI^ LlijVi 1 4-v^ |*>VLJ, 



^MV LOUDSPEAKER system 

FAYS ME ABOtrT $35 A WEEK 
BESIDES MY RADIO WQ&K. if 
it HAD NOT SEEN FOR . — - 
YOUR COURSE I WOULD f 



I HAVE BEEN IN BUSINESS 
FOR MYSELF FOR TWO 
YEARS. 

*2Q<J 



Here’s The Formula That 
Has Worked For Hundreds 

If yo u F re luftklhe Icit ft quick way Ln better 

pay, ppd q c3iJLfU fc * L * j set a good, ptrmhBfcHt 

job In * r=l 4 ^l-il uE real oppHTt-.iniLy, hem's the 

farvnUtA that haft workfil f-ftf tli-o men you 
ate eboi'O, A nil hundreda of GlIlfrFfr. (-nn. It's 
rot a “miracle FUPF ,? nor ft ■■Imff-chiuipft*; 

operation. Ii Ip sa pirnelLeiLl 

WBy To Irnlrt at Home rnnko £5 to SID n 
week c-xlrn ft f(*w month* 3 from. nr>w% ami 
to nrP]HLrL- tul* a full-tipic job imyLtlff up fo 
!ftO IL tftivk a-s a JtatUn TechiLiui+Ln or K*dLp 
Dpcntlerr 

Beginners Train at Home and 
Make Up to 550 a Week 

T-hn ftfl2 yj-ajdcaPiMnr pL01L*h* Lli tlic V. 9. cr J u- 
nlay 1 -lJiiJLtt TeChlllcLuiA WltlL I' '• sT-HlfC l»HJF 
II nhLKllFr lint POUntrv'ft ]i:lIiL liIntilhLrlrfl. Tift* 

lEndlo n'piilr ’imtinc?* Si- lMTOrrliiir uUP to ■hnrL' 
npe of ltrw nctft. nesm iriJilT, lelUnc, WFviB-liiir, 

|,iHlilh-i>: 1 1 1 :- 1 r'l ■. - B.TICL DUtO Rn-'lan IWM-hVCrS 

jtTtcre are TpT.JUO.UUO In uk cj r!v» Fowl J«ba 
| 4 i thriLiHiii'iitn. Many K. H s E- IrnLnmJ nn-Mio 
TeehhlcliiifiB fUi ldwiton« llic- tni-.i ti " - 
In Uiivc lIil I r own full Umv Ur 1 *!!□« iLmo Itndio 
ku-i-lliv hiLihini-HM-?-. The Govern ip »s it nevij^ 
sphbij' CM I Inn itpiElo GfiemLDrftn T«hniduiifl- 
Ttilnh or the irmnv pond jC»l»n la eomnectlBn 

xviVli A 'i'l :it Kin, f , PoELVff H ml' O -^fitl 

I ! ui>[tc Addrcas SyMvir.K, ji. k. I. u-lvo-. yeu 
it ha rHC|U iTi-:L 3.tmw I ihUpe of Ttndlu fi>T tin-hO 
jnda. N. It. I. traiPH j-iii.J to ho ready when 
'm-Il- vision opetid jrrtij In the rtiiisn: 1 . 

K. 3t„ i. 1 rained Radis TtH-hoirtanK rinfce ST^iwl 
mDiicy Ue cause thej' their lio-nLlii a> well 
pn Eliel r hmisl^ . Tln'y TTIOROUGl ir. * 

THAEXF.D. NLillV K. M. I. TrtlhWI TUen hold 
CSiCbLf rinUluP jijft*, JbEid VftUhC eftLrfl xitimi 

JtaLng RndJo Acts In npape tlhiv- 



Extra Pay in 
Army, Navy, 

Too 

Men IlkPly top fi Into mlllLsiy nenlct, 1 . NulHl^r^, 

hiLlioT i) marlsiVM. ^ftiUiRl ninaf LI h.- •C’ uUpfHI; Now? 

1 .1'lim inf; - Etii'.l iu hclpc ipcti get extra rPi|lc p «}ritra 
phrvmi itfa, mart- iJiicreuLrig duty i=n tu 

ft i ■.nLi"T a private'^ h^H- sin.^. ALi^o |-ircpnTo r - 
fw f£i,i<HS Etiiim ji-*ift aEccr scnrlce rinH. It ^ 
5:MART TO T Rkttn |-yie RAUIO XuWl 



Many Make S5, S10 a Week 
Extra in Spare Time 
While Learning 




I Trained These 




Nearly "CT-TTy ntMfthhrvrtirHWl ■rifForsi ^imohiimStlrsi 
fnr n ^-uod p:irt iHailO ElRdEh TortiiLh’L.m to innUe 
toctra nmiiry Jlxlurr Rndlo sc-:a„ 1 pbvc you spe- 
cial Cra-liifni: t'J j-i mx ytiu l-.n-w up start ra.hhl.nff 
I ft oii thijffe ■uiuftjrLumll-OA o;irl ? '. Vou «oL Rod.lo 
Tft-icLs; nnd, InMruccioiiK fur I ■■.itlclinit 1^*1 ^t|Ulp j 
mejLt, for coudLiciciiiff cxpfrlrneiiiH which fttvc 
you valualhlfi pracEleal p-Hjiorlcnce. r-Cy- H-U ■ H-i'i 
rr.cTlLfnl— tmU Vi-urhli'r: with llAdlu pi'rtNi If 
PiiHitylnf sriy Icri-ioft texts— in akcr Learn I pi; 
Hadiaat Iwmc iLit-creytLr.Lh faftcliiaElnf, ]ir&fLL£Bl. 

Find Out How N. R. I, Teaches 
Radio and Television 

Aet t>fKlay. Ii]:il|. coupon now far C4-j»afril DW^, 

IL 1 -:, riLldh:. I.i ikOciCk ikkII (LujJju'j. j-p'Ci TO t iTL>« L 

,T= 1 (| fill | (Imr CrUKirtrsnlllfll! -nsi'l thb^M rPniinfl 
la TeJovlalLjLi; ie|.|A aiiiiuc. iny C'ciusrue- m Ihidia 

ii nd Telin-LHl nil ; «hown m^-rx 1 ll iiisi 1 111 I 1 h IL4 T--i 

f(i-.ivi ii'mm'i I trained. tfLLln^ whar th^y mto 
dun i[f :i3id t'HTnknff. S'Lnd out what tliidiu 4if- 

r?TX you. MllLl L-HH!pnn I SI fliWlOQH! hr JKJ-hLO 

(SO penny pwicflnl KoW, 

1. E. SMITH, President 
B*wtr 2EP, H*H***l Rcdlu I nail lute 
Wdshiftttan, O. C. 



Men at Home 

# Will Train 



me 



BOOK HA5 SHOWN HUNDREDS 
NO* TOMAM£ COOP MM!* 



J. E. SMITH, President. Drpt. SEP 
National Radio lnstEtutr P Wa»NE>istD>i, P, Ci 

M-TilL sti* F BEE witfciOUl tcbltEPilnn, ymir fi 4 -paffc book 
■“Rich ituvruriiH in l^idLu-." (Nu splasftMm wiLL call. 
Write filuiutv.} 

AGE 



ADDRESS . 

CITY, . . 



MAY. 1942 
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Cottfdfns impofijni Facts 

Am! Essential Information! 



W£L{>WG METHODS 

fT£ ±D£fiS 

ELECTRIC 

OXT-ACETYLtHt 

THERMIT 

t/mQtfM£LT 

SM££TMZTA£+ 

SPOT 

P/fijE 

FR£SSUR£ V£SS£IS 
VARIOUS M£TJiLS 
AfAPLA.N£ H 

MCIMG E 

carrMG [1 

£ TE AAQTECTWffU 



JEvt * y Welder Should Own. Tlila Kt?w p Useful Book containing elcar. 
concific, pr^ilefrlliifrifinatlon, j^ntiTBandlaefcdrelaitEijrtn modern 
macUK 1 Jn nil BmChcs, Easy to read and imdentt^BiJ — over 400 
pages Fully Illustrated— SeiEbleeover^piurkrtsLi*! — J teN 
emiee tftaii Answer* If^ur QuertfrOfl Utfuralrfy— Money Barf? EC 
nc.it O.K, To bcB tlii-'j flHEl&tan™ lor jourarfl, order copy today. 



THEO.AUDEL l PiAU?h«n l 49 W.23rd St, New York 

FI tOdd* n La. il AUlflStfl WKlin:^ GUIDE >V-\iv III. If dd.tfafdiHawsr, I wULKmit 
VI CO It! Mfr UTtVhJ 1 <u[bct u,iuu ] V, LI rcCuJ-n tbta taiuk, 



(kcupMJlKin. 



Fr-rT'^H liy 



F.3J, 




A GREAT FUTURE! 

Ccmptert A-rimiauheal Lrcgir.eez iziq Of MftSCeE 
Aviiiinn. Mechiitka 1 ii.ini.fi g- in Ihi? kml □! iho 
AitfiilJl j M rf "-i "fi I T V - Graduates ohlaining imme^ 
dialfi ciriploymcnL No llying involved., AWl- 
I i-c n‘a :f«aremoal srfscol, *s,tab 1 isMd in E 939 - 
L a r a led on vjinnd Central Air Terminal. 
For lull idbrmiilrtrir iddF#se Department PM-S, 

curtiss jL wni4MT 

TECHNICAL V.- INSTITUTE 

TEUKIHAL 



Be Your Own 
MUSIC 
Teacher 



LEARN AT HOME 

Lb iiLny liy nbLe. FianQ, V tol I rt. 

Ukulele, leltDr Eflnjfl, HayalLan 
Guitar, Plana AcebrdiuK, 3 lX 4 -p lltn-G. 
cr UfWT ffitfcicr |n«|.TU3iirnt. Wonderful 

LmsfiYorwl method, Hmpie A II C. 

No JJ tiumtjeYa'" er trick mu dp, i'ehi 
uvL-tH£vi nuLy a ft-Lv ci-iita a ttoy, O*or 

ICIIN.IIi.'iM JlUlleuU. 

m Hi w» m n w- Wke 1i'.-il i.i far Frw BoaLlut ud Jm Prlni A. 

f fl Cr & A V V Ik Simple tipJ-tinind fib* mithiKl In rhuil 

J.I i r.l L.r. L,'.r,riL-» iuLriinuul. IiifUujbtaUI duprik’l hlMU MWlfJ inlb uP ■ It'Jk. 

u, a, school or wust&, 7S Brua>wi«k aid a., New Ynrk cit* 




learn WATCH RtPAIRIN 




B 



At HOME Vull ej*2i learn by hm?f raMlanaod 
I Loti 

cpilrii 

pu.ff> y.mr*Mr for wrll (wn-lnE potion or 



isrinknai tyncem of hi.- Lf in: 1 1 

I hu Watch He | 



every part of 

Irihg Tiadi at honi*!, Prts 



I'lurr In JjtWlrteBS after ttffflpkJtttjfc cut miLr^ 
si [ Ln^s rUctloi]. Good m\t en repairer* arL“ In 
d<JtLiaiu 3 aiuj fcTiUTn.Hr nm'i very gdod 
^olnrlea. Ivut parLkulnrs upply io ihfl 
WEitan«ln S-ehoal cl Watch RenicIrFna 
521 Er MJi*rr Sl. r MILWAUKEE, WTS P 



Regain Perfect Speech r If You 

STAMMER 

Every fttaeufliisrirr shnuld luivc the row 2S7 an^i: txiok 
nn’rlnir. It* Caue» anil CbrrBL , tSdn r M h*?-nt ittvm? to fiT4u]nn<TL , n, 
It ill's! n I n ^ the Hocsm tin It Msthfad fr-r thr- ^krtllli 1 « 



rorr*c- 



/i 

M U"i' 

M ie ■■■■■■■■■■ 

■ iEoci oE -CiLiLiiiLi'hJLiz apd ki uitorlJiK . Nl^atod jiLifi-i^fii 1 1 
W ac tioins liwtltuio tor A I y*utn— ?ineo 1 l-U I. J :ai i3r S n-*-.i t h >- imj - 
BLcIrtits. Write tor ftLlI inrormuMon, No oblluntHjn. ltrn juium 
% r . Bofillf, Doptu 1555 Girdle- Tnwrr, InrllimJuMiU^, InHIiina. 



PHOTO EnGHHUlHC 



Wc Hull quiekJy, at lipma in (pant 1 time. Enni wlulu 
JlVd k*fH. IkiUbfiikilt youf praritiblc tausuieu wLLb 

Ci^-.irjimfXi! V. T tn^n-ili. cr Wi*tb fC#F i:?lltl n it food EJ-I.LTy. 

CuW in thii BUS dr by ivr Itirh. Send 

for j-mir copy cf uur t>ig ilhi^lulcd rt'H. Er«i 

TH| AURORA SCHOOL OF PHQFO-ENGRAVJN& 

TiiOpC. 1 eidEI. (D>l u-t. PM 40j AjiarJ. TBA r 





hi fiin, iij-iay. Wncn n*. w fai r n»f pr*d IImmL ~Htnr hi 
1)H4H 4 Gwf raoiL tl teltilbi i^clxir-j bad 
5r-l* 1-iW ,,£:., M |r iPUhl Ui hriie hi IEUZK CJk. F.r I' *■ 
J Ur r.,f Vu'iir ii i iiim C.-ciiiila^ufil > irrir-ip*ii i_tilL u [ ^i| [,....q 
liuLilJd far bI,lJl-J irriLtud. Vi-ntB lih|.-|- ( 

THE TAMBLYN SCHQBL UP riPJAlANT-H^' 
KJdi FrldqB faulidl n-fl, HlHkitf Ciii, P46. 



RADIO 



EARN THE DEGREE 



ENGINEERING, IhiiiuSciuiLIuk. n?|- 
stlou and jMk-llee ra4Lu, Bervltlue, 
piiLrlnn and Morne irlcRiruphy taught 
tJluruUChly. 4$ wci^kpi' rnglntscF- 
lilt roiirtfa ■■jqiziv ilfici c in chrw years' eolleee mdln beliouJ 

MCnlalbtied 1874. All rupeneefl low. Oalalng irw- 

The Podge Institute D^pt- P f Vatparaisot Ind. 

l>nei&r of KlYdiol- 
o(TV (FfclK)p Ikiciop 
u i DivlaLly (D,Dp), many other*. Qq ufucji Ln huiines^, Jicraunt- 
iPEp lnw, ttc. I^W fpos, B€rrid friF Lursrn Hullnlin and student 
l>leciatfr-f older AT ONCE. No ohllKntlcn whataver, 

TEMPLE BAR E*TEK$mW CoLttfiE 
141 1 Fourth Avn-nuci Dept. 4- ft. Saattlc 4 W-adh I nRlort, U, S. A. 



LEARN WELDING 



Both Eltftriq Art trd Acaljltnr by sncdul Shcep- 
Hiei caeLhaU In b tow ilmrt N«j terc-lwicki. 

Vmi kmn hy dcHnff, Fia^st cqutpmetiL. E,ov,- tuL- 
tion, Pi^ArtthQnduitlm^Flan- Also, cwncs In 
Auto MeetianJi's, Coltlaion WhL 
Finishing, sic, llluitmlrd 31 tfTiitnic 
Rot, Writ* t-ndPSr 




MICHIGAN TRADE SCHOOL 



FREE 



3 T** Wondwirb , 



ClL lralt. N it II ■ 



Alwiiv^ write your nnnie and full address 
clearly when Hnswcriti^ udvertijcemcntA. 
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POPULAR MECHANICS 








I thought I knew 
something about my 
job— till I saw 
that I.G.S. 
catalog ! 



* This is a true story, 

* Three successful men sat in the wash- 
room of a Pullman, discussing their back* 
grounds in business. Finally one said: 

* fl I used to wonder why I didn’t get ahead 
on my job. I thought I knew enough about 
the work to rate a promotion. Then one day 
I saw an L C* S. catalog on that line of work 

— saw the subjects covered by that L C-S* 
Course. And I realized how LITTLE I knew! 

* rt WeIl T F enrolled for the course pronto 

— and that was the most important step in 
my business career! I not only learned how 
to master my present job, but prepared 
in y self for the bigger one I now have! 
Believe me, £t*s true — the way to get a bet- 
ter job is to do better work on your present 
job! And that means TRAINING!” 

Does loci of training stond between you and 
the fulfilment of your dreams and ambitions? 
Then do something about It! Mail this coupon, 
<md leant how I. C. 3 . can help yam achieve 
SUCCESS! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



BOX 5 A 34 -J, SCRANTON, PENH A, 

Without coat or obligation, p]ease send me a copy of your bonktet, IC Who Wins 
and Why,” and full particulars about the course btf&rt which 1 have marked X: 

TECHNICAL AN® INDUSTRIAL COURSES 

U Crvntrkcliur *.r. l OuiEdioc □ Marine Edhttim 

U CtttCOTl M *nuH;n l.-.|Tii .u 

□ Eli-mcL 2-1 J i K i I li t- 

□ Elsetrical PrViinj: 

P Klwttitol Knunnwriise 

□ F'lnMEJC- [.lk.Ii LlCil 

□ I'ouQilryman □ Httilng 

Ij.lLild p lira I ’Tfri.i i n r*n l! ■uf Mflal. 

P HisiIiwm.;, lllnicii TrLUC 

□ LJu-Tiiiq Munir.* 

□ [anJu-iirirLl ’■>[#■(. -l|I ijr*> - 

P ]■! njiiiiNnr 

□ .YfftchLninii _ _ 

□ UuilHIML t?P 1 rivrn|io 7 ii n H. It. olpuLmmE: □ ItolriganCauB Ll Woolen Mniiur* during: 




□ Air BinVc- 

□ Air C :■ Ji 4 ili.hiij.n-i iix 

Cl Airplana Drafcjim 
n Ar-nUU-^rniTB-l [>r*E < \nM 

□ AtiHlI Ln-"l urh 

G Auto EncLne Tuoe 
n Am-Ui- TFrhnirin.n. 

□ AyLkI#iti d M' 

□ E 5 1 7 j L ■ - 1 i l i : l k 1 1 l if 

U t]nEin^riav 

□ Ubpinjqlry 

□ OiviL LCr.flinooFLDfif 
G CmL Mini 1:4 

P OuiWT-LA LChUloCHub 



□ MechnninnS I>mFfci«nn 

G -'1 mi:I ::li ji-iibL Ki^huu.i 1 i.b£ 

□ Mint ]-':i JO lub.[L 

H N-ivijjLi.i.nri 

G l-'MUjriLlripkiht □ 1 'Ll.lji L-iJII 

□ PcicticaJ TdopTumr 

G ] ? ul>liu VY-arka K incLisreH iik 

□ l-'uln ril:L Huppir SlmktEi|| 

U 1 -tuJLiiJ, -Ui-drinJ 

□ Radio Opemin* 

□ K-niUo S^fvicisijc 

□ l-L 1 L ftcmOD J' i!-r^!i .n.r. 



□ !^*ju 1 ut EnjgiDfi^rLnE 
G Hbc+c Me-L&A Work 

□ Ship I lrji.riisi|£ 

D Silil'IiLlnijc □ HtwVjY PtWiLLi™ 

□ Bi-PbJLi LLECClic □ iLO*tJI RlLfLoH 

□ klEtillj Fitting 

□ StnurtHrii IJr^rtEbu 

□ Hinu-LuP»l Kfiui lu-f-Nlitf 
n ;->TITVH3.Liatc RJ11 J MA[i;iLIj|; 

□ f aLbtropb Enam-orm* 
p TtltplioTif- W«k 

□ T«*Til« Ih^tuuat 

P TiHillLidkjJliC Q W'f-l.jjEiif 



□ Accounting □ AiiT-artiriTii: 

□ BcKik«nnHnc 

□ Bunhinu [ japj-rntm iL- 1 fiCiL-f 

D DunijiMi Muugmiant 

□ CLrlaonios □ ClttU 



d ■TTftJEfliffl Prapuratorr 
O ■Tommerrial 

□ Com ineTL'i III U^M«lTR.Li;fciK 

□ I'.aml Ai i-hiiIiLLlmk 

□ L-. P. AtCciUiLLi LLj 



BUSINESS COURSES 



□ AiifAricivi DrajmaluEip 

□ F’ctoda 10 4 



□ Hcwi Y**.r 

D Fonanuxiakip □ Frendi 
G yowl Kuclivli 

E Ll 1*4 Mc 3 ich J 

□ N-[*jTn.£Lng Mem *.c Work 

HOME EC pH CM ICS COURSES 

D llrtm A ll- ii*i Innk 1 li* 

'Ll rrolMuoiul DEfMiii-.il 1 ox mod IL. 11 A 



□ Rrul wn,y PifaeaL dark: 

p SiVlfrlEIIAIUllhip 

c S«cral 4 iriail □ Hpn-njiihi 

□ ^lLnwiin.1 mliiJ ^skIL LaLtAnDB, 

P Trwfitc MfcObdejaDDb 
□ Te* Rrxi.ri ifid 

MllJJUICDiuAUL, (JWLCriJlK 



yarn*,. 






fitd-tr. ,■ 



„..Prf»rnt rDsifi^n.... 



HV.-r-iuJi-iifi tf*t4 C’lujmn fi> pTHfpfHLi t [■.■u iJ f’.>rj j's n^rrd'rn r? firhcpHa £?Un<uM--nj LffpiJf^ii, .IJijji 

^riflxF ri'iidfjiff trati coupon f.i S. TT, S. , 7 1 jS' z -■ I ^ it - u u , I-i.p+t^oh , IV. C. S t J-. 11 ji ^1?:^ 



Uh-Hfed, fflJiaJu 
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I MflehanFM and Wlldtns are in big tfa- 



fTjPtnujitM ann wi-iaerfl are 3H CI3g (U- 

mainf. f'ofnptotH caun^i in an umi iCItyfcnn w4d- 
1T1J. lindj qn.E TtllilftP butnj>lng p iprny 
pa-ln4lDj| and rn-nEjik fljiLiljliiE- pay 



'■■ ■sim Piruh-ki aiJiLimiiG. 

>T ffTtiilil IlKofi plan. BjUrlnL lew fulct, 
Itfl 1 nd=13-. 

MICHIGAN TRADE SCHOOL 
Wwdi.tnU H , PulPilt, Mlth. 



FREE 

J3 PAGE 

CATAIlOG 



Vg^mCARTOObJfNCx 



utJ , r / rAH - P' li! Mflfcfc IniMLCVl Hu rjt- 

^ fC r IJL ;^ Fi : i t to flinrr.. today for Fit*.*. | r E:^ON. 

obilpncian. ' 

_'- uM OBa'CBHttki ath«J, p^r-t. F, Fall Cr K k, Wik 



5 # 



Ik 



p ttfrLuL Lii'iF ■ i’MA fr-T us:r free 
TEiuMAanda rcl IsareaJliP. AUrirrwi; 

HUL&EIttAH-JULIOS CO . GttilqLE 

M-H61, GIRARD, KANSAS 



MONEY IN RABBITS —CAVIES 



WE BUY } nli ^ 

w , ' “ “ 9 Lai plug aruL . __ .... 

■ RjLft Si ne Urt .ROC* CllLjjTGC urnl F^Lr^ LI*C UEiL] V».ji T > Sub 



_n louels wLeIl ciHi-nr marke:*. 
■«i ™PV flf tnagailne 10c, Or 



“l^JLfcon -to AWV41ECAN £H ALL STOCK FARM EH. 

QUTPQpg EMtjPPfllSE C&., tV Hi, PEARL RIVEII. Nr 



TRIAL LESSON IN 



rec * drafting 



Mart- eofid }nbs nnw In fPrufting. Lunrn AT 
i IO JSIJEI Nil e-part lime » i>r all imr I'hLcu.^ Schjpgl h r 
Send pu.alLii.rd to r FREE TRIAL LESSON and 
aec liow pai-F to hum und k r- 1 a guiuJ 

CHICAGO TECHNICAL COLLEGE 

1-3 03 T Ring,. 2 COO S. Mi ch . A .'B ■ , EM ICiy a. III. 



MACHINE SHOP MEN 



Needed 

NOW! 



Learn to let up and run ANY 
kleid of iMtlllftti MAKE MORE 
MONEY NOW by Ivarnini 
quickly HOW TO DO THINGS 
which usually Lake years al 
study and practice. The de- 
maud for SKILLED men fit AL- 
READY ahead of the supply, 
then what WILL IT BE a month or two from now? 

RfUtfAF Paw Dnn't ndun thta I'karH'c to qualify tor pro 
u, bb ci r " / mnl Inn, cluci'l rnd*H thlr* tllir Opporl ijhIp y 
wb3cb I - yrjILh- nlscupftt Fur !hf: liking. Klffhl Mil E^hnfck rlbiirkfiLl 
ivt in-[K>rciLEi i. JiuTrjjL-iliMl taw* laid sLcupl >■ and eCBurJy. Over IHM K1 
uiLk i*-". iiHiurty mkHJ |l|tiisfniiiflnti mver every inib|cfl fill i j - . inehuS- 
lRJ, r Tool Kinking. Pullerci Making, FmlciHEry Wcirk, MerhimliMi I 
DnLwrlnR. torsi nn r Machina £hop Pratt ire adcI Mtusimeraeiu, and 
buiulretLi wl OLhrr eubjMUir 

8 Big Books (Up-to-date Edition) Sent FREE 

Ln yr.iii Enr examlnaClon. With iJiciei we f+end a Big Hinder uf 
neatt} 1 HfJi'i pa'icv? wllh 37 iini;1imL n)kjp tkkci^ ^LlIi llbts- 
Im&Jons. "3 b^H! mIlij-p.-, Mir'|.F Uy Hiep, lnnv to upund run uIidlihi 
■Lny klDd OT jnb iuhL a^O Iri addition In I III" -H bnnke. l^p-rirU: 
lb yubr oh'ii nania or piare cf hu^lac^ whotbor *r hni voli n'aui 
i-n keuy Utem, cticott up oa imy m^Ta you want ta. xoib iJwilr 
XfVnl MOXIlY MAKING value, la™, If ytyi} vrn.o't (hcin. p^y 00 
Eho cnflle^i kEtid fwiyniBnrR. A year'* c*iihu3|Uvk prit'llwna wlilfc 
t>ur rcHgJiiwra row Elvoo m-Jcli Ihrac tiaobri wlriiouc exirri BEiauifi-c. 

American Tnctinir-el Sn-rinty, PubiHihrrv^ifome Study CeurkeiL 

AM»riuii Trctinl^el Soc-ety, Oec-t. 551 El, Bi-c-xel m - t 5mri SL r Cni-tigb 

Vn’i-ti inny riund me rln- H hi |: 1.nok:i anil IkIihLht nf HSinn tirbci^ for 
Tree HTKnsatnanan. 3 hvs]] |m y ihy iti-llvi n.- rlvinti-'f dii-Lj-, unleui I deeLili- 
Ti’lil rl| tf-jiHtf- S iftrMl iH-'lirJ i ’ " 



r rr _ „... 3 2.00 fell ICei ■ xnid %:'i. HjM 

Tt'i'ji-'lhi Uni 1 1 Ihu toLul price af rnily B!i4.fl-n in i^ti i lg i rviura tUrm 



CO fcocp 1 liiL'zn 

per moftih un‘ . 

Ln ill lEnyn | w|fe| cv-m J-OTI HOLhlllR. Y«U illOu hUi-l-l- In nb 1 j^j|T mp .. 
i ' ' j x 1 1 Men I 'j enlltJIrig nsu tu Kinhu liLh^ titivlz.t wkb your oxi:-ltLh fur 

H«T» ITar U-lLlaijUL rali-a ^kikr^rv, 

Hume * . . x . l . + , . + r 

Addr<'h«. . . . , r , r - - . . n f .. r * 

pUnrb > I^ilct si.nn.g njre. (iL-niiintirin. umfiloyrr'K neraic am| 

T 1 . |.-|t.>n.-: mi-:| CSi*E Of jil Cl .t -1 eitil^ l.nHltl-PHM mmi n.V bL f-L-rtll il 1 *.. 



TR I- STATE COLLEGE 



T> 3- Dejrrefl Jn C S] r Elcctjrlcai. 
^ 1 Mec-bankal, Chens Lea t. K&dto, 
AeronsLuLiczi] Engineering 1 ; Dujijseai- 
Admin ie * ration, Aeetiunling, i3eore- 
iJiTinl Scienc-o. ^ftort di[ilLhrtui ^ntirice 
^6 wuukb-i (n S-urveyine. I>rafti,h|g. 

?pfciul Fr^pnntlory Department for thm 
Who latk reo-uirvd high ftOllual weirk, 
C'a?nhn|Kiht^iL siUderil buclj. ApivrpveLj by 
t’ji- il At 1 ron.su ties AdminLatmc | ori fotf flLgkL 
iToinlng, llj-llleieuiahud for r 2 3,.-^ -Yc-hT 
IsdaJMl cuurauj (N^n-e?4entLals ulim- 
iTULtcd). 5 -&PI rtar. TltLtLun, Jiving coatn- 
luvr. Defense needs pall Jop eUginr^rfl, 
IN- miiTLi] fE>r tru.dunt.eB excendq. ^isjij;ly. 
Enter June, Sept-, Jan-, Alitrcli. Calal^ig. 

412 COLLEGE AYE,, ANGOLA, PNO. 



EH&IKEERING 



TWS 

-v Mffl. 
\X TftTO 



f&ff aOOffLfT lEiiwcri ihe miny qucUMMll txiund 
to be in j-lSuy rhind «buu1 when- vuu nuid Ln relkiiort 
co ibr wif— ilHHIt hn* j*hj c'rci «m cxHiRiry 
well, idd kdlL plan for* secure. SucCnllul future. Ii 
tellj vhj YOU-hy fniermg ihc iFfCrmls Lnduxiry- 
eun be NIOJSARY 50 mJJ COQflEJy’i VrCtb^. fry 
your Free copy of ehtP helpful booklet, iLnnxi] ypar 
cequeH NOW co 

AERO INDUSTRIE! TECHNICAL INSTITUTE 

m% W. SiLH fEilHiLfrDO HD_ LOfl, AHG BA CAUT. 



GET THIS GREAT CATALOG OF MAGIC 

A inn?] hr tfScka. mystifying nntl apafjbv 
st^po and party illn^icnis. Eaay to do— - 
lit? skill — piTTe^t instrLErtlons. Fool ytmr 
fr] f titls. IjnjLds of fun. Add "life" to &ny 
party. 25fl pae^. AJ50 illustraMons. 
hlnsl 50 Mhls for calidug. credited on 
your first crdOF fpr or more. 

NATIONAL MAGIC COMPANY 

j-tudlo aao, 119 5, State ^ ChlcigO) llllnaN 



™RV ELECTRICIAN '"Sfwtw 0 



KbIEII. ,aii+++i,„. r , 

AAlMfc. 



IGA 
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HE Mailed This Coupon 







J. G. O'BRIEN 

All SI Chart1Ul*n 

Gup Winner 

Tills Li- hh an.l 3 narj- 
E-tinpsLiCiL uf 
CEnlrtti Atilt 1 L'aLitor- 
iiisn pufrhll. 



and Here's the Handsome 
Prize-Winning Body 
I Cove Him/ 



J G. O'BRIEN saw ray coupon. 
• He got. my Tree boot? 



He dipped arid mailed it. 
and followed niy instructions. He 
became a New Map. NOVr read what he says, 

'‘Look at me NOW 1 . ‘Dynamic Tension* 

WORKS! I’m proud of the natural, easy way you 
have made me an ‘Atlas Champion' !” _ 

J. G. O Brteti* 

“I'll prove that YOU, too, can 

beaNEWMAN”- Charles Atlas 

I don't car* how old yoanjr yoy are^ or how ashamed of 
yiaiif presort phyaicai cohdltson yrjii may be. [ f you eftn- 
aimfrir i^alBe tout ami umi fl*?x it 1 ^ aT1 
MUSCLE to your bitepa— y*5. each i* cm— in dvuMe* 

quick time! Only 15 minute ft day— ri*ht In your own home 

— 1 5 all the lime I ash you ! A^i3 Ihones nu eoit it I fail. 

I c:in bfoaiicci vuuf shoulder^ ftiremSttoflfl hj^k, I* . „ + 

vaiLT wbudO jntiMnIitr INri1l>K Aisii QL-TK 1 1 *>■ ! I ^ Ll,n tid'l Intlita Jour ' 

you a grip, jrmhr (hnso Ic£u- of yours ULIl* iuwl pcrn'eirlul. 1 rim nhcw?l 

f., n ,. rMlr Eb |,| kuLT IrlHan. .xcn'iiie Jisner IJ j , I.ns, help you epum jour bud.} h<* lull ux 

yon £..»•» fcL'l then.-, nn ►«hjT' 

f<3t fni^v/esJcMaa and ihs.L Luzy lecHlud ‘ 3r '°° 135 L ‘* VC y0iar 

VV^ldIc £mmu "iqaaauEed* 1 to n. n5ut;, bc-ublLilll 5-mt ol fnU-SCtC- 

Only 15 Minutes a Day 

m jras; ts? 



phyj 

Itai 



Ms 

SlPtftd'nnly 1 j 



Jtiin Ld cli.'-. i L.it> yoirr uLn-wfllh tlimufrh DynirtlC ; Tor 4 l 0 ft. .'-.vVifcEl 

UlTUlE* the DORMANT muecle^owcr In ywr m*n 
if inCTVME and multiply duilhift-qiurk SiUlh ml, sv—l U\ fc- Ml.HLLJi, 

A 3 y mslboifc— ' H Pynaml-r TwHoi pi — will turn ihr ift^k for .S-OU. 
theory — ~ avery cxrhH^fi its pi*<Hk»l- And, man, n>j eiiay 
minute a day in i'Our Qvrn fcu>m<?- bruiri lit* very s^nP 
you'll be uAin> my hHtHpd -.rE ■’Dynamic Tw*tnn" utmO>r 

urGOUMloualy fv er v minute inf J ^ Tm t ST? v 

LriE u’JfcF ttCi tu PfjCLD Hljlti. S^Fj nud V f I A L IT l , 

FREE BOOK ^ V AMD ?TREN GTH^ LT H 

til It I lain to ymj In Strtl Kill -rri^m -tlip-slicilLiki l.u^ its m. 

1 ‘nckwl Willi 1 19 = n.| nil siaii-l J JikLurtE ef Ift^fll iHu |iUpHa — 
fi-tSbftd WHO hccum^ SKW ISfcN In S(rni^Lb r lisr «iy. LrL nuf 
^| i.>v. yiyiL wHiit E IwLprd Tllfl^l Ad. Krc What ■ mi du Far 
Y-nri I ,H fir :i Tfl^L ihrLII, S-nLil for t^lU I -inifc today, AT t 
C H ARLES ATLAS. D^t.B-T,ir 5 £. 21 rd SI., fim Yflrfc Dtly, 



n- .1 



CHARLES 

atlas 

An qniouehfld 

I CTiht k 

Allan,, wSniLrr 
a tid jiutcLur u- 
lliL- LI I. Lie. '■Aha 
Weild't Mart 
pE-rlctll V D-eVCl- 

Man/' 



CHARLES ATLAS 

D*pt. a-T, t IS £Dit 23 rd 5 tre#|, Ntwr Virfc 

t iv(wle llif 1 swiwif That yuair ^ysiicni trf 



TePiI■.®^ ,, cj-n lielp fiw^ - 
lin 1 1 liy, liu^ly hoiLy ^iiil I'lft 

Srnil mi' y+iui 1 1 1< i :t: LiotiiihB 
^Lftiia-Llb.''' Ut'Usiittu'V 



N, T- 

OynAmil^ 

New j.i tif.- ifivL- me a 
* mu Kem .lev clcpinipaic- 
pjvyflD.tLLnff j I Du I l I -■ and 



I Pt«:i I *■*■ ul \itILM' piSjliLLy I 
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b Industry |a ctanwrirtfi lur 

„ lUOfe d raft.* men (or the 

job CtUI'l .iluri uni L 3 pl^ilH fttG 
drawn. BuL3rlinffn, ttirplnnti F isift^]d.Br* ( 
UWftbi tanks, brid^e-n, nil SEftfL cm. the drnft- 
lpi£ hftJiLTdp h& il 'a i l i *■ woradfir <h»t every Bood. drufLamaci 
hast n fine Jub, Yen, man* dr-nfCHintil are Deeded NOW. The 
pay I? Rnad JLnd th® opp&rt uni Lies For ndvan^eniont grebL 

Learn at Home in Spare Time 

Hi* Kin, now t O llJrlt upare hour* Entn ri>nn<-y L Hl i n drufLgmrvn. 
lhr_ eimnee tlhfr link between n m e r (tnnie and uu en^Lo^r. 
Fnjny the wonderful ufrpuTLunstifl* fere prOnnOtl-oa that exLkt 
now. Nn esiiwrlence ur artistic tnkni i» needed. You don't 
IiilVD Id Iailvo >-gnr p«a*Ht job while 3®ATii|n|E-, Uu® BjHWfr limc. 

Arnsriai SefcwJ, D^pl, DDSiS, Dretil An. it 501 h St, Chisago, 111. 

Gi'iiEleinrri: Hend eii?, FRTCE InfdnnfltSfflk GOMrlUEipwlal U±lti- 
Idk In inhjKH’tfl chickfid helm, No ubEJj?atLon on 71 U" purL 



p Draf 1 1 ei-ft #«d Dffi^n 
□ Account! nft pp (I Auditing 
D Architecture and Building 
O Autumutir^ En flln tcrJnjt 
G Busin^i! Munu^mint 
G Aviation 

nF-lectricaJ. F-O gJ OC^Hei tf 

JV Qnrf 

A dd ,„ m 



D DIem-| Ei^inwHnft 
L Hifth .School Course 

□ Liberal Arti 

□ M^BadEliiI Jvnftrici-rLng 

[~| Rs4io -And TL-Ievlslno 

□ IliJALnDH* Law 

D K fl \ni L Mcrrh a Hdiii nfi. 




AUDEi.S* NSWlR * 



mechanics 

builders 



JUST DVT— FDR THE MUM WHO 
MURKS FROM BLUE PRINTS 

**Thc Blue Print of Today is 
the Machine pf Tomorrow.” 
AUDELS ANSWERS OF* 
B LUE PRINT HEALING cov- 
ers AH TVpcs of plan reading 
ineludins AIRCRAFT & BIIIP 
BUILDTNG — tell* How to 
IfttSiiy UndErAtand TVorkEfiSf 
Drawing. 

What to look for first. Ti-lTd 
Jvhflt each LJ riband each Sym- 
bol Meaner The relation of one 
part to another. HW to Under- 
stand, B^tleS &. ^pe-cIftaaLicmg, 
How ta Make n Sketch. 



$ -'t 

-■■! X / L How ta ±Make a Sketch. flow to 

/' Vi'- ' i JfftkE Bine Prints. A Key Rook for Every 
t ’ I Mechanic, Builder & Draushtaman^JES 
PMfssj—It'a New* Gomprellfbfiive. Fulty 
v / ■ ■ ■ J- IlluBtrat^d*Civrs Short Cuts. Helps, Uinta,, 
/"■I if Sug^f^tLonSr Queations and Answers, 

L ASK TO SKE IT! * A 

X ■ To B*t this assistance for Sf flu ra*Jfp V 

dimply Jill in and Iviail coupon today. H 

AIJ D EL Puirfl sh *rs r ita Wost 2 Trd" St"N#w"VoH€ 

? LtJE .^NTRSAEklNQ rprf«t ill. If ijSShIwv. - 
™ Iti ule Jrrlml. pthmwli* | will rvE^nthe - - ■ 



Adim^ 



Dccimnkivi 

Cuntfurty. _ _ _ M _ _ _ 







ARREST HIM 9 OFFICER! 

t'LL HAVE COMPLETE FACTS ON THE OTHER 

FELLOW TONIGHT! 



FREE 



feecrer Scrrirn OpcTarcr Nd. U td 
Uie fob . . , FOLLOW Tint lhr>HI(h 
111 ! Ltiu ejcidLrDicpE or hk rhncf ufl >.- r 
Oil 1 fdimLcrfell WrUs NOW for 

CQuftdeuelnJ 

Hflpprtt 

Ho* IS Mndn to His Chief) 

It may opeu j'cajt lyei ll lIu- et«i 
flPPflfHih Ley for ¥<H' nr- □ Well iijIhI 
F Liter Ft lid Es-I^rl. The klml rf 
Wiirk you'll like. tliftEelDEni: Tr&Tel : 
Thrills r A ILEGTlLAlt MONT ALT 
Cilury. REWARD MONEY, flrn.lu- 
artJ 1 : J this sdiknl II EM] |3 *£ r-f ut| 
I i 5 i:riL I Elr.HI-nn Rirreaua SjL IT, fT. ! Write file Free llepcirts, FLnaer Print 

Boulf, Icmr prlfCB. Liiay TKrLaa Offer. 

will be E-eni «nly 1 b ^ruu tliirno tlulr lit. 

OF APPLIED SCIENCE 

□ opt. 1355 Chicago, Illinois 



lluLud'.uUi- 



OIL BURNERS 
11th Year! 



S*nd for fiwe folder 

and low price's r-n 
LACD'b Nu-CcimfarL 
Edodi Oil Ik-iLirr, 

Gravity und Forcul - Air FiiT-nneea. 
Gun -Type Burner- Tor luynnceiL 
N*iVLy ir-ipru-\-*i3. Lle:m, quLel B 
Tha-uiDuda of UBern. evurynhuru, 



WRITE! 



LACO OIL BU RHEH CO., lls Oil on Ava. d CrEtwold, low# 




rcc 



WELDING 



WeJdtn), r dCTen- ImmcdteLe opparLuniLleB for beciee 
pay. Leant jil Iicicill- im hiahi lIiiil-. pjmueilc: i'Im*. 

Trie VL-M.-Jrr lumi-^lLL'-t for home uee. ] Dtcndh6o*k 
■fbM'P fraLnlnsf ]*i-fie. A Inn day and cvenLoR 
Amur] f hw flk-H' <rlal [i--yni. 

CMICACO TFCHMICAL COLLEGE 

E> 602 1 Toth ■ 4 d«..aOdO S . M i-z.ll . Avr. . th icjuU, || I , 



Corresf 3 ondenc 0 Couri&s In 

MBIO anJ £L£CI RIC4L £NG I N££ R WG 



LOW AS 



E L tUT IE I rj h L END I P-E E N V N O- Uel , 
trlcnl Ci^Lrt. MrnEern. Vary uiider> lajh 
RADIO £n iIijj e r. m n d.. £ilij fi,v «uri 



Biw ',5 tinia: of 1 P |k> 
idAlaLfr. TJ:-f i t=irj- idilhId cp*y. 




rf.iri:. TrMM ■ i B DB . . 

ON LT l-A. *ir ur 4 DiltMi Dh'p! 1 cJ |jiir,-Jni [jjs. 
t" t*Ji WT IT Wril A Iv-." !itr ruMiM ul ir I. -l. Minkri * 

r ntL LircCOLN EHOInLERING school. 



raill;-. jjuliLl] i.v-- rfwbfr-rieTUki 
rial 'ifBura tub* t«i>l.||J>' ImD. T' lLiuu 
llinkld 

•T«liN ^nhtUblv' ■ 

I ?n-r-tl. Llwiln. HpV. 



Fkmt On looU Hectra Name Etcher 



E>Tot«rt. valunb]® took Itnin thLcve* Dnd 
Lu®l lidrpowerLl CLDCtrD< Etcbur UUlChS 
3 i-u r naTTie, any d'. Mirn, pijrm-nciti'tlii' ■>■■) 
ickjI-p, ln"1 rumen-tit,, any ntMuiL f>i»yl i^Lm- 
n id p& wntlej with fieri ne pc:i-.-i|. sentj 
KO iJON'BV_l Hush order <odny E'+y penr- 
Tnm utv L y 

E.ILI llAl 1 

IE not 

&ept. O-OQO, StrJbdp r Avh. 1 



r. ly E 1 . 1 JO pJuti- cecils r^lL^-s 1 . .V, ^ I ■; 

kt-ey. I!mi r. Hi3wp-rnT«yTie\- 3r^ ( , \ 

delimited. Electro Name Etc n nr, ■ 



Cir>Ljr 1 iiAl i, O. 




£/iorf£ut MafAetnaf/cs 

COMBINE WITH 

Practical Mec/urmes S/m f ///tee/ 



NEW 2 -id-J F^fting CftitM.-! N&w you can Learn iht 
tp«dy. E.rr.plifi«l #ilfijljiLiOT uwd by itiris- 

cnuinHT*. ajccDUJttanls, ‘-iTL^Ifr minds-'' on the 



■ *=«=< 



lUJE. LrtJn Eal).- May Ur muJtipl/ 4 fjpvrrt by -1 Im 
ur« wLihoui i— -n -t! Cfid - ra.ihLr7ned mu'LiqlLeacuri; 

Inn t enlumni- al figurt-l Ihtl I: ( li:-:ii.".K ihorE-rul m^rKr.H 

k-»-n 2r ruepower. sdc rule. m.ciofi*eier, 



. — — — . kdsrithiiH, i(.?i 

imulfi, dr. etc. larrr ^hKliaced n:lu=£r c:im- 
lE W.l ii j.-rtwin. -only 13 postpaid. SlliSOcLfiA or rrlunH 

Anitu 1 1 1 r 1 1 ■>- •■- 1 1 h jrrur mapt-ldM menul jiuvn-i 

Compktt 4 -ctilb . . . null mu|»m TODAY] 

I NELSON CO^HKaShAnuLnSL, Dt-p tTh” ^ 0 ^ []Zt^ [[ 

| k'V*^ Knit fri*e diiaili abauL "Sh:*1-Cut Mferhrrnjtinind f *, . j 

j FTjnuaJ HccysjaLcci f 1 .1 1 V — 

1 u 1 . n/ 
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Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 

""Why I thought of thul years hijo V h Tln-w rnttny persona have aaid 
that, when they found hitL-r that aomebndy else had thought of the 
flume thing, hud it patented- sold it, and wore profit lag from itl 
Too many, ead to any. iinf&rLuualee did not know what to do 

about. thn-ir inventions, in order to protest and profit frum thorn. 

Somo thought elahumtu working models were iLecesaary to secure 
it piktmt olhere felt their idea wasn't *' 'worth much/ 1 nicy failed 
tci rcnEirc that n gewd practical 1 invention, plan prompt action in 
aeeurmj* a Patent, and locating n buyer «r u good market, have 
proved the secrete of success for thousands of inventor?. 

Patent Guide Shows What To Do 

Our ''Patent Guide for the Tnvtiitflr" outers runny important 
question* concern ins Patents that inventors constantly nsk- It tell* 
what facts* details, drawings, sketches, etc. are ncecsanry to apply 
lor a Patent i how ten protect your invention through dated and wit- 
neaaed discloaure; how to do thLs AT ONCE safeguard your 

lfigbtfi ; hriw pfttent Office Rcccpdff can ho rher'lct'd Ln dr term irte 
whether the invention is probably PErtentablc before filing fco need 
hf paid ; discusses costs involved and a practical way these can be 
paid as the application progresses. It toll* how an me in venture se- 
c li red financial backing t hew many simple invention^ have proved 
larise commercial successes : how Paten La eov^rinjr improvements 
alar? can be profitably utilised and marketed : tolls etitinllcSS other 
facia of interest. 

Why You Need Expert Assistance 

The Patent Laws were enacted for your benefit. — tn give yim protec- 
tion for the features of your invention which are Pnlcntablc. But 
these features must be legally and ecmciaely net forth in the form of 
'■claims." Tbia phase of the procedure in *n complex that Che Patent 
Office advises the Inventor Ut vuicuxc competent Registered Patent 
Attorney. Wo maintain u large pta It — care fully trained registered 
patent at Loro eye — import draftsmen — experienced jienrcherv — to 
serve you. We have been serving mvcntgm tur more than ”tL yun^ 



COPY 



Take First 5tep Now 

With the Patent Guide you will receive otsu Free a “Record of 
Invention 1 " form which will enable you at once to sLikldiuh 
the date of your invention. before yon fate your Praicnt appli- 
Cfttmn. Thin nt^n ennta you nothing yr-t mnv be vltul In vmir 
success. Remember in Patent Mattel, ACTION is 1MPO It- 
TANT, L*elay can heecatty. Mail 
the coupti ii in. an. rnwliijio, or 

iton n penny postcard NOW* CLARENCE A, O'B EJ EN 



PACES 

Over 100 
Illustrations 



CLARENCE A.OBRIEN 

and HABVEY B. JACOBSON 



CLARINtE A. QBRI&K AND HARVEY B. JACOBSON 

PsIenE Att« treys bekn-lEre Un ifed Stales Pilenl OHUs 
21 -E Adams Building, Washington, 0 . C. 



(jet ( Thlj 

FREE BOOK 



HARVEY B. JACOBSON 

" Worthy of Y0224- Trust" 

P.iLiviL JL 1 ; In rniT-y j 

3 - 1 - £ Adorns Building 
Washing Inn, D, C. 




FI esse send me your t^-f'age "Patent Guide for the 
TnvetttuT" 1 and ypur qpceially prepared “Record of 
Invention” form FREE. This rumiest does mo t obli- 
gate me. 

NjimC ........... ... ..... 



Add ress 



IMMEDIATELY MALL COUPON TODAY! 



State.... 



1 

1 

I 
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Swinging Blackout Lamp Always Stays Upright 



Using a candle protected by a glass chim-^ 
ncy T a blackout lamp now on the market 
always assumes a vertical position though 
the bearer may tilt the handle or the lamp 
may rest on an inclined surface. The han-i 
die by which It is carried may also be used 
as a hook for hanging the lamp on a wall, 



Measuring Cup on Spoon Handle 
Feeds Flavoring as You Stir 



For stirring flavoring gradually into 
puddings and other tasty dishes, an auto- 
matic flavoring spoon is now available. Tile; 
flavoring is stored in a two- ounce cup atop 
the spoon handle* and a downward pres- 
sure on the cup releases the contents Si 
small amounts, permitting it to run down 
the handle and into the bowk 



r 



in i5, OsllinRham St.. 



WHER E-TO-BU Y-IT INDEX OF POPULAR INVENTIONS 

Blackout lamp 

Oxford Meta] SplIinSnff CO. 

PliiLnfctcdiJa, Pa. 

IIJu'mmBfGdl hiring-pad iwiich 

Wuuc u r roiJU Cla Co.. BlldgcpaH, Ctm?!, 

Flti v firing cup art apoon handle 

-Spa-ULclJ n ?-Q Ijrtin.ni -Uq,, OruSw HufcfL 



Illuminated Heating-Pad Switch 

Adjustment to 30 different degrees of 
heat is made possible for a heating pact 
equipped with an illuminated dial switch, 
A light within the heat-control switch per- 
mits selection of the desire^ temperature, 
in the dark. _± 

}v^Cc.- 












Lt QUID' 
FLAVORING 
RUMS frown 
fflPOPW HANDLE 



2HA 



POPULAR MECHANICS 




<> 



l L 





learn at home 

Are you adult, alert, ambitious, willing 
to study? Investigate LAW! We guide 
you step by step— furnish all tkrti, in- 
cluding 14- volume Law library. Train- 
ing prepared by lending law professors 
and given by members n£ bar. Degree Of 
LL-B. conferred. Low cost, easy terms. 
Send NOW far Free, 48 -page fi Law 
Training Far Leadership." 

LASALLE EXTENSION UNIVERSITY 
A COaHE&PGNBEVCIi tM&TITUTIBN 
OEPT. 5®4- L C H 1C AO O 



Eimmim 



f MEN 
NEEDED 



Clacti-lelJMift Bid needed Bv^^hd™. HelEyw«ml it cirita* al anv 
eialm sJvrnrt^C* 300 man, ThLi ii 4 llv* money mikiflf; pra kan. 
L^iirn at home* ipar a time. E-u-i y p*yrnentSx Selective Ent- 
playmeml service- Wrltd lor FREE Bulletin, No obligation. 

AMERICAN SCHOOL 

Papt. EES 4 S PrcXtl at 58 S*-, Chicago 



get the fascinating story of 

PLaSTILS oroMiggfion 



See ilic important pli m uf planks its virrv*ily every industry-in War 
i± frrl] SJ Pc-Jt-OC- Lcjjh whit :t fcnowMd* <rf pEaJtkl can mean IQ 
ypur kurtCUnrr^Ttte Boday fttf ifiicw Fti nij^. illustrated I iterance 

PLRST1C5 DIDUSTRIEl TECHflltttl IflSIlTUIE 

IE 7.1 Dm m li. J ',:U WiiM->h Aaepm- 1SQ j JUWiiadi iMPrl 



It ?J C^-,,1 1', 

i.bMQ iLUHCi TIT1 h^-V T£ti_ 



“.:1 'i W.hTHh ithEFIrr 

Cli^AnP. ILL | Kdl'bi_ 



ISffS 1 

Iflji ■iSGILI 1 .. ClUagi'IK 
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Including frequency Modulaljim-TeleiiasiDn,ete, 

^ _ IruSdo 1 nfflTruftll no fnralJftarviWi- 

f U1CC1 — . d l j rami l PtloEfi, tiC-UtlC?iI^. 

7 n PACES, 4 ao DJACH^wt& . 

J q coEnpiet-L' — -Ki v-nn AuLhei^tlQ 
Erittfliptefl A. PracOffly in Cun 
etrUCEjurii, Operation, ScrvlLU A 
l k i j Rep HITS. Covav oJpjLrTy Arid COEI- 

U]UH es scly EudLu runrJamociCs^- 
(Jhns r .i Luw— PEIJ-I.W Of pound m 
! 11 fc-JaltuS L :■ rad lo Kf .1 nr-c - M l-HMIT- 

IciE JiL-.tniiDcnls — E ■! iwe.r Gdpjil y 

I I ■ Hl- : -: : fl' , r.-: — -1 ritLlliCurd L'OUMKTIrf" 

I 1 1 I I I en- — TmuftfofI::i.;- and i-xjuileiIi. ' 

. J I I I I — Bmaclru:- 1 n: y mNiIIcjHj* — I lisrll^ 

m J hi 1 1 1 M Telephony — 

| 1 1 I 'LJV"S Kriitri^ — C« nett U '. I hm l.’nniTol 
pv- Lei 1 ki — r .lyti 1 1 Ji-i'n-; — All ten - 

Elll* — AutO- F-tudLu — Phono^rntdi 

jnckii'i^ — Public Acldr^ rftcEUH 

| I J — Amnfi * MAxlnr kndiu— krt- 
FI ril* Compos ■ ilflmm- Airtn 
IN J uuittlHlwIltiAlarniir- ftburtWsivu 

—fm I Cumulations —' r i L-rfit iik 
CathocEu my I ifii^riB ibIsh — St-ntia 
LlhntoaFlQEi — T puuIjLe ,Piilni--T! : 
UrMlL-rw-nit-j-'s Ftarad»nlK— UllilK 
AtuMefl. k EV l KW til : r-ST I ONd 
P — Rc.vly Hclerenoo innlev 

I COMPLETE * PAT £1 A MO- 

H Ini p,nt (9ilx pr-nrGknl EifcPomiB- 
■ t-iran in linlriOv rOFTn — FIN ■" -*J*iu 

coupon t&dav- — — - “ — — T 

AUDEL, Publish < ! I‘ST Wc&t 23rd SL J? rl ^ 
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AUTO 





AMAZING NEW BOOK 
SHOWS YOU HOW TO 

REPAIR ANY 
MAKE CAR- 





Explains Every Repair Jgb 
on f 'itry Monlel of All Thc^c 
Cdrt-W35 throujik 13142! 



A men cdO 


Lo Bui 1^ 


—Bon Cam 


Lincoln 


Avbu-rn 


tlficnln 


A jslin 


-2#pbyf 


BiiTek 


Mercury 


Cod i hue 


Na^h 


Chevrolel 


Qld^mffbilc 


CtiryiEer 


Overland 


Card 


Pad>ard 


Dc- Sola 


Pl^rca Arrow 


Porigo 


PlYm&vfh 


F&rd 


FonlioC 


Oraliani 


Pffff 


Hedron 


£k data her 


Hopmobilo 


Terra Diane 


Ifliavelk 


Willy* 



And 7iic^?r recir-riffl ±c 

?-e i-c-dee models 0} irvefc? 
SearSy a&ft.tlOO Vit-nl Fnnlr; 
CT1 EfWJf id T-rci«- 

□p anri Ri uii.r * OvL'f 450 
CliiLftK, Tukik's * M 0 U\ th n ei 
SOU I^notos, Drin-inps, 

Ulaprniri^ ■ f>vrr (iqp ki; 

pufcc^SiEs; i-nctius. 

Fubliikad by MaTtiR, Hie Lee di ng 
AuHumallve Bu.'tmrss Msgs- 
zine, 572 MmkkDrt Avs., j 
PtBWTfflli 
H, Sf. 




Hetps EVERY Mechanic 
— even experts- do re- 
pair job i easier, quicker 

Explains bVW? Euio re- 
pair gp-f riLtlcii S t f-P- 

EV-S TEF , F^5y-ia-‘!L-:i' ! 
Uinidrirdfl or phcvtu«t*ph^ 
dlaemms, dm'.vLnp. eJiuyi 
exact “J’iqw do it" ol re- 
pairs, Edjnats(niiit5. rcpliuie- 
mcnts. All JoTss on c.vzrn 
model fitiee 1!>35 : Plus <d 3 
trvefe tiludi: I ? I Krurltiel Er^- 
trie. Flai-L, UtwJinjf. LubTl^n- 
Upn ES^stcinsi Clutch, Tran*- 
mlBsson; Unfcvcr^^l hear 

Eur.|- a Wfictli. L1n>l:. KnfC 

Act.iini'L, Shuck AbflufherfT. 
ftpL-lmrs: UodvL Frue Whn'l, 
CKLidm-e t Fluid CudpJjjig^ 

150 FACTORY BOOKS I NONE l 

JcnnK'LciC a COMPLETE COI - 
LECTlOH nf ALL T f L-c L n- E 
!thop proc^-dstre manupl^. 
preparrd by each. c*r miLiiu- 
fjL-ntUFEP'fl own r-nFlrui'.Ta I 

Tint's what ynu OFT in ifrna 
huDtl 0]Njn ihe nuinutLl l<» 
Ihc i;ar yoil WfttLt -ynttTI ruad 
rvrryttdiLE 10 HhnW Uw rtffftC 
way to do the Itihr 
AUTO MECHANICS INSTRUC- 
TORS AND STUPE NTS; 
This la the fftctus-r shop 
KuinuBl u:=«rc| hy the U., ?. 
Army, trudt. technical, And 
M:huoSa for train- 
l]il5 f-U^rO mcchamca. 

SEND NO MONEY 

Simply i'll I cut cmip-jn, Mall 
it TODAY. Tour copy cm, 
IVtnlaR ^ L9^2 FACTORY 

SEEOP MANUAL Will be Si:r.t 
;lL unc;e. When kusCmnu dir- 
1 1 YC 15, d C-. n osi L oj: l y £4 . i>0 
iplns CnW cirnta C.O,t3. ) 

1 r vm -Clad Uuar-anlec In 
Cflupan. 



7 DAY TRIAL 



MoTofl BOOK DEPT., Hddiii 511, 572 Ane., tfew Vork, N.V. 

Hush me MoTuR's lfi42 Factwr fthep Manual. T will pn.y 
ustBinn S-l pluss i"^^ nasb poataae, on delivery. Unless Tulip satLn- 
1 t iil:lj ! L'tTuirij Manual wji.hin V dni's Flit r u"l refucuL 
tFupelfin $g. cilsL wiLlj utdur.'t 



fici, 



NAME 

ADDRESS. 
CITY 



JOB 



| FilL X it ftnfl-fts! nrr f^h&ek, mopey Drrinr> W'TTH this 

L-.J 4Lp 



WE w&Jl then pay aLL poftta^c. &nn ic= ciijsirp.nLve, 



iiojt tck' it ik J- , ojjtii!dr jl 1 u e a nic 
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(Wore Jobs for MACHINISTS 

and bigger pay for men who know their work 

This course gives ymi the practical faeta on 

modern machines. op-io-date methods, you need to *d-viti™ 
in. nauehtne shop work. Taka advantage of the other man’s 
experience fo-untl ift hooks, to aolve youe problems, 
increase your efficiency- with 



The AMERICAN 
MACHINISTS' LIBRARY 

£ ridumai— 23S1 pftge*— 1&1& IlliiitratKem 
{A combined lies me -study tbiifU Atld r* l«rfenCI library 

Thin illiTiiry of nuinhSjie Hltup uraellcc wil< writ ten tor pnrttatl m«L 
Ii rIvch ym the Ihhi methods for every khiJ o! machine m!ui[f work. 
It fuLLy axtiliLkL? lathee, drUlw. imiL Hither machine innh niifl IbcLr 
Hipcrmlon. automafLi? spi-ctt pimJibtea, spaed* and rt^tls, vear de^teiL 
il 1 1 1 3 i > r i :• 1 1 1 1 1 ' r i l i ii , jLuri iL 3 i 1 1 isiihioiih. punch and riir viork, Hvrlni huttjh-- 
Lnif. etc., ei e. PI liMly writers — ronmlctHy lltiifctrateil- t ht M ad 

of help to the machine shop man who warns to advance hfcnueir. 

Nd money dottii-if«lal price — aaiy p*ym*nfci. 




L PLUGS INTO 
^LIGKT SOCKET 

wSsSke A n.Li .iiE mw II A.SI DIWELD 
/iSvSSjk h r* Wilder * '^inln Er-mp IMIrnl? 

Jb^jSSss A U ci III", mss-p rife iirr.-r Birr a - i , i r ^ h 

I | « , ^ r pn- h|- v*-i*i<4>:>M- 1ml in 

“A *\N n-rid hi I kl„H ><l MU .Not A toy MlJEf* 1 lu.4 uiM 
url: ii- 1 ill. ■ ■-|>udl' mr, “Ij: Ji:nL n:uEwi i hI- 

r vr^h. pep- 1 - 1 . jc: a/ ir‘. -•- II- h=ippl>.' I I 

% nil "‘Ulikr- L.j ij r . hEfeHil l.Mi Lliftijin util. ILtii^i 
l&tf ll(L fotilHf*, h ■‘HKJ, h'Hfel "■■. |srr- !j-a! -’I imull 

cuLin^* xnd I ; i ■ r Lh infrrj 1 pula Tiko IIANDI¥1 lM> 
jg^l V* 1 pnvwhrrp i-i j-.li. ^iiF 'if'pfrnn li|liife^r|H> 

7 Vl bunH ■ I li r-P-4 nifll pr^,l| 1® l,.pL YiAf*. FuJly * 

V ■ u:n MIS'"- I \tf Bik '■Ii.ii-jI i. Ly^r. t 

_J|SfND NO MDNETL y mrii an d * OiMiMBd t, 

“-Vjj 'i.—i f -t L li p FI .t ST D3WE*, l> j: IM|I<I % mi? ^ 

.^Jiip^hnmp Enrtfr- wmfc ib'lp- *!*■ I' Y iu^». */*■ 

fn-l<iri«. PHipair ■Iiu^h. iiiTChfl=Ll> h-riPt*. ' a- 
‘f ! .:i ili:!|n i-jn r.- I.rn.-i 1 .- OrdEa-HANDI-- 
B WELIl t ■' . i-Hn.S iin-m.r.i .1 i . VS ■ :l r _>-li imp K>k 
y £jJr jau rnm[J(H* wlik rDtli »li>l M EE I DA 1 * r pwLijini 

ffir k.' T un pim (Pb cn>ii<p, II nni^ il+- 

Stl h'«d. rrl uhii 31 .'lN H] WELDiu bdhTvPnr; /v'-rivl 
ill Tup It n-LKI lm rr!" Ip"* - ’-.l!) j-_ 3Lu*l] v>".:r er;irr gou. 

nuuillb- INC., pp.nii F ■ 2 0 i OinrJnnali. Ohm 
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RMRZINC NEUJ ELECTRIC 







Be an ARTIS 



EXAMINATION COUPON 

Me (S RAW- HILL BOOK CO., J3« W. 42nd St. New Yort 

Sind mil for leh Jiy*' cxim Inatlon the AhicpLcjil UdcKLiiIsu’ 
Ulhrury. It noLMfPcUiT>- [ will pend >-lnu Sl.OO In i □ cvf «ja 
tn..ilft nibiuiJhLy li ri 1 1 L ultr pir»rr <pf SlU.Sh U |>*bJ. If nut wcretsO 
I win n- 1 lie-'- the fcidfriu ii&p-tnaUI. Ho i fikuri prompt itippme^l 
writ* rilA-nly ond Nil in ■ II 

Kjmu . ^. . . 



I 
I 

■ (lum^ , e ■ * . 4 - ■■ - . * - p ■■ t - - 

I Ckly baid - - 

I Piwlthoh ___.... . . - . - - ■■ ^ ■> ^ ■« k ... - . ■* ■ - 

j^N*ni'P 4 ri CviiiiHLisy . J 



Vdv C» 

Lejrn To 

Trafoid rtrtim nit tnp«ble si **rainp $30. J50, |F5 a 

w«k! Sew U ILie iiiii i! i-fr ptejiate ter n. n^'isain. niDiLi^ljlr 
Att Oiif pwiLun, tiruciScuL nttiiQcl [m'p;irM ■ ynu 

iluh by hCcJi it li> >iili! Ln your K[i:i 1 1 1 Llnir, C l 0^rtMEI^ , ’ 
CiAL ART, ILLL6TRATING, CARTOONING all in, 
QNJ: c-uajjile-lc nhari*:, ^ Arl IhiclLt.; Tur- 
ii LiJlclI, _i] .i I L ccHifKin fof t'KIvi; ]U.]I>K. 

"ArL fur Pfcuuj-urf * | a fr>1lL " H 1‘^filalEi!i 
HJtar rnuTsr uf ?tjIilLii>? RIWl MUllTIDITlftl 
oiiiMirlumLj-FJ In Art. VVfJIk lUdiLy. 



FREE BOOK skives details! 



1 Withl(«i(iii Sbheol &i Arl- Siudlo $15fl 
j 1115 IStli S E . . N, W. r Washlnetun, □. C- 

| N’ojqh. 



AiEtintJi 

Oily — 



Are 



TRAVEL FOR 



IN 8 WEEKS 



tlllntWC 



MAKE MONEY 

HfLtrti Firtfjll Pililing al Hene bf the NEW, Eaijr Stuart %ileai 

■ Previnua art training or talent NOT ncccs-eary. Tliij 
Stuart System is? radically new and simple, It will ItfwMXV 
TEACEI PORTRAIT l^AINTING, Coat Ka pntifltaalfcy luw. 
Write today lor free booklet how YOU can start your 
career NOW! Addrras: 

STUART STUDIOS, Dopfe, F 

m Munumarit Cirtlfl • IndkanapDlk, Indiana 



Qii.,HIt ^■: i.-LI> i,|k i. If ju- 1 i||:a ^ T'-^- P^pdlrpcy I17 Eve-run iEiuIji 
III MMIP* Mihh Lilli!* ddmp« lirnETSnj d*-ncn.Ji Li. jcJr 

ill— Pi • ••! ! !> " I .l-^. i.. -- ‘■ irr .IkIi-i.p* I y 

nuchirwl mini Ci-m 1 I— ii-nm - 4 1 !■* pq-H*lh nprpadmrY |.nr 
i^MPlr ji I F?n. ^I inv mu m.ili lull ■ KO r*. ¥ 1 4 W I I*. H, 

H.iiiHIji ri |i >.im! Inc imLiipLT- rnll >i x. ruf bvt'r* jii—:-_ •■» 

I l.rl ill “-ij hi” h | hull hi* i> ..'III'- J^r-ira. :>i l-kly 
■■ -v nur - ■ I 1.1 ■ ■ I Ir 7 ■ " •.« m l 

nrolw-r f>t nih^hu.p -..I .j^i*n IL.imIi r.-Lm.- ir.d mddew hitalAT far 
■ ■■■I I'lrlfl JpCL" "i, ’Ei'. li't- OT s ‘ ' , i».i l ,--.rn wliml ihp-^|| r j-J, . . H - r 
YCiU and 1 , ... .| ■,!< l . jKuurnn r - 1 "! 1 ■ ' ■■- I . - ■■ ■ ‘i .1 : :-lr~BLLin. 

(Ikili n|i. i pinny pintaJ "I I "1 >lil— IlHl li'irr. 

Ohio Imtltuh flt Tcthnalogi, Roy S7. Orcrmillc, 



¥ 



Ohlp 



UNCLE SAM 




LWAY 
POSTAL 
CLERKS 



City and Rural CiiTTicT*“Pi>*tofficc Clerks — - 

inspectors Accountants Stenographer 5 

Typists Many other Government Jobs 



$1260 to $2100 First Year 

Prepare Flaw lor Cawing Exami/hallora 

r 

| FRANKLIN INSTITUTE. Dept. MS; Roc healer. Pi. T. 

‘ Spr^; HmhiIi bn me, without charge, eorY of 35-pABfH; 

- book, "Hi i w tu get ii U. S. tSiivL-rmiifnl Job/' list of 

|iaaitioriii. unci full partScbllim t^lliii.ur huvv lc> qualify 
'j for them. 

1 ATatPUL 
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POPULAR MECHANICS 









Y OU wsXts t to protect and cash ill 
duitkly oh i, 1 lh i uii^hiaL idea y« m 
have . . . yoill' own In vent inn' Ufotll 
tht I.', S. Supremo Court - 1. a i cl tlio i '.sil- 
ent Office have made ii clu-ur that you 
need tlio Assistance of ji com lie tent 
patent ei H artley to sAfi-puEird your 
chances for aueeets. Victor J. Evans 
& Company lias helped thousands of 
inventors . . . creative -min ded men 
like you, who have entrusted their 
ideas our Ej>eeia.li 2 Eti knowledge 
for the past 44 years. Every tiiSc that 
Opines into this 1 nlhee Lh FKIl] T A HE D 
JN STRICTEST CONFIDENCE hy a 
REGISTERED PATENT ATTORNEY 
experiBii-c&d Lit the art tu which the 
Invention appertains, A s^ood isLronp;' 
patent is your so] ItL foundation upon 
which to build commercial success. 



YOUR IDEA MAY HAVE 
GREAT COMMERCIAL 
POSSIBILITIES 

Tliun- IiilWCt v.'iLm ji EIii-il- ill EJm- MhCijI V 

of Lliis iMHJNilry \v|-.mi rri'ulWu -nil nili'd 
Eeivo-u.L-i>mn IijiI a jrrcHii i' {Wih'jI’lui illy Hum 
il.vy ai.-im- nali-t. ms w. M-Pltijfr-rLui-L-i-H 
arc enger for L mi irovL'm cuts on iitoiIijl- 
llilil mnC-hlllLTJ- J Mil- I . K. ftiss virii inOFlt 

lw.K :ii:-ii. ' 411^1 tci imnlcaii hiveiiLLCT* for 
new liKsih and dealers n> Hr: last'd Jar 

Nii-Li isiifil I'v'F. -I-- laiiKl-nf^s mciii -jitl- 

kM-ll f<ir llf'.v 
lrcycnE.lan* or 
nnptJf al 
C Jl □ 1 1 If t! » LM 
limlrvh swim 1 

In usl 1 - fnr Iitm 
1 1 1 1 1 1 h I iilHi iult' 
nr fn-r mv^L- 

Will’ £■:-. |hlinl^- 
tlQfl. V on r 
:. 1 i .t iniiV ?ni 

"Ju-L M" 

nuiH?' 1 . 



NEW PAIENf 
PLANNING COMMISSION 
FOR POST WAR NEEDS 



luEvh ■KMHj- in ja-d :-y Hsn. Jiaiv 
Jawi, Srf r ■ fi-s r f Ci ■ [fannin*-, an- 
■ HM"ii»rt fc T *i Py*vJ«| qr # 

Po'in 1 ^|s.-ir.-ng CHTiriuiafl ■:c-’i:-ji+d 
gF **piu»ni 

»W^+*- ¥t at a gad* 

lud b r A th r- c □ ■ -rwinlhn. L/ , g 
Ikl bult'iV 
lhfr o' Ik# 

^■TiriKiiin 1 1 -- T ■_■ Lj [i| Ig <r|ql| g i«1|r. 
V’3 ■ r Ell ■*- prgd.cll. a/ iM^'ArlHMIL 
apci aiih^ng onai, Co- whirti ■ n d ■ n ry 

oik'd :■ f-Z I n in J 3 TI* bhlA diVPil, firnu. 
diliM ,ni g*,.- -grlifrj ■■ V pJi|| EIDId 

1i bi n 



HOW WE CAN HELPYOUt 

The- ftr.it tiling- frpr yuu Lw do ha tv ILnd 
out {without it* C&kUsih yw% (Mif p^nnr) 

hnw U- £ 5 . PfltCftt Lnws fimlrct J-'QU 

what fltepfl to tJik*j sn that, you l-ilo aal^Ly 
cooifflflnliUw your Sften- Our i™ nJ- 
vlfKarr buok.-; ilLuHtnitriS tiflo-^' ti'lL yflLi 
clc-iirir iu.il whiit to do- immrd i utc-Lj. 
The > 5 li'lJ 3 . 1 1 il th# kind uf iiL-l-iIi'Il ai- itimle-l 

nff-did: tin* Ijnp^rtiirfTii nf rLutak n-cLiort: 

Hov* 5 t* el'Li ymr Sfiv-eaLlon; 
Itniv tfi sw’nirf 1 finimcn-il 
bacJilRg. Tktafi are your 

j£jM;lIi]u Lu -^1 liumks 430 pat^ 
r-nt nHHVl#lr»; qioh’t hv wlLli- 
uut them, anoLlicr diky. Thf:if 
ILLUSTRATE 1 IS MlvOliAN- 
ICAL MOVEMENTS — ancLurc 
ami i3h-:“.r i ilu- iv.finy othrp do - 
laih 'it gfeitt iliUTt' Kt tu in- 
v<*nL*:3r::. y<vur .si art 

now — Iwf-nre tomlffUl, Tift 1 1 
CO Up OB btilwiV fur BOTH 
BOOKft ,-mi3 nLL-jjiijiHifiiLtil 
EVTHK Me (if 1 NVBKTION 
lorm. 



si;nii rdft Tm- lirsnNa.vrrjs ml 

Kvinnic:)’ ni’ invention 

J I 11 1 M n mht N.&W . . . Wh i 111 in* 
Eiiuu^ht ii, Frt-aPi in ybur mud! 



& Co 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE, 630-E VICTOR BUILDING 

Washington, o. c. 

PEthburah m-N Empire PuM^mn 

Lot Aii^tlc-t OMc|! 731 -H Sc-iiurlty Rutidfnq 

IIJ -.||, Ipy rr^Urn huqll. Fri-i* i - 1 t| f I l> M Lit yinalr IiiYCiLh ■'■Pu'+nl Pn.3- 
Ifii-Cinri^ 1 i Lull "WIiDil .Yi.iL "KrtlV Ifi S-rLI 111 [|IVVIlLKMl rr — 3.1 Kil 
impthrtsinL “E^ Id-rnce (rf |uvvi-.[ 30 i,i‘- p Pemu 



Mama 



Addr^HsH 



BRINGS YOU 
THESE 5 BOOKS 



FREE! 



City and Stale , . . . * . . * . .. .. + . . ... . 



MAY, 1942 
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WEBSTER'S COLLEGIATE 



it dftisn-as all ihe mast commonly 
"toed Wo rde P Selected Initi WEBSTER'S 
KEW INTERNATIONAL DICTlQKAHYj Second 
Ediiion-lhe J ’Supreme Authorlly' 1 in ceueis r 

schools, editorial Dittoes— find is edited with 3 Tip 
G ann* eataitil scholarship. lj300 pages? S3.5Q to S3JSj de- 
pending on bindings. AE your book-dealei* or order from 
(he p-obji abe rat Now Ct \ ds and £ieiura Gam p aenE St'hjlLl 
G i Sc Q+ MEREIAM Federal Si j Epiinglieldj Mass. 





FOR EXAMINATION 

MODERN 
ELECTRICITY 
INCLUDING RADIO 
AND TELEVISION 

..... r, luCCrC^EC-ik In ElbHi-Lrl-rlli'. Hl.W 

APkiii^E SMViURt.t rl iihc du-m ia- tint*’ 

I II I HUljJcr-C ■ Csi 1 1 J 1 CDW^rHLHj, lO lkl£ V*]SiUVil-x :i il'.l 



li;W i:Li-. irl 
r>|wrt FREE Cur i vLclniruiltiii.' 



For 

bcijlnntri 

and Expert 

«vi. , T ilUOU ppp'-* 
—h u a d rtdc ■■ f 

I ILli.h Lml I -mi:* — I In- 

cv-mi g I p-C-p 

hx i>ras of 1 1% fciiKl 

Vfi' I'Hi'* liLit.i- 

LLHlu-tL UynnNiOB, 
IIi*j [^CK, I'Hiltfi'J' 
HEiltJnni^ |[;:-rll«i> 1 
1 kEpti. c*-r-ry ■ 
Mhfciifi *3*ClHr-Ji| 
i , \|'hihu , C hu puy- 
4i>>« >ciii umLur- 
\t T 



BIG FI ELD J Big Demand! 

Dih Diiil Hxn w' ho undencunil elccicrttSly 
Dig raVi a» lit^iiritl^ ii«.,3k 1 sn ttlUiJ- 
■' PiJJuLfi Lnitu^f 



niuuLh or | rjilu^Cikrs. Autwr. air-- 
1*!?,^^' . i^schlim flhnw-pjnctlciLly every in- 

eUhCjy .1 -. ■ | ■ i - “ 1 1 1 - . H^ h F-|.Vlf-i L -| |y Dili! I I'l ir 1 1 U li<i Ijfl- i^V 
L3 iIh HuUjeve m^he l>Jf KiKimy. P]*>HK*nl, ra.!v^l- 
ii.-KlNfr '■ i - r k . eilfiy | emri and do: l^ni ™«ti 
thc-iii- lKHah.H. sic,,,! «Hjpon tOT a h*e fi>r FREE 
■ ■^Jirnl r^ptlDPi^iiiil Mi, fur vniiir>-:p]f , 

Cf jjn rr ^ *wr'" rantuHinff itrivilt-p^n ^ 
If k I1M Jl wlLh dup fi«iW Gtrfll 

II n UJ II ^ :i3 1 inayurK of Elils famous 

PI U IT UL C^knpmdUi kCloctrldljr. 



AMERICAN TECHNICAL SintlEfY 

•JPuBlij.l'ier*— Kr"t*ifl Study Cau'nes] 
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i }L 

s if 



* rlT-m T-CCih n i-cu I IjiTir-ir ty . prpE,. ESIQ r bri.-p:-rt Al >rtlli gt., Ch.c L Tpa 
Send lor I Ci Juvh' fn>i< lh<>, i n vnLuni-u hl i <ir ftiiiiiimf ttlecErtr^iy- 
Tou n I so J i, ! H'l- itiywi me- ;i certificate- • 1 1 1 nir ine cn roiunjlLlnr 
privale^LTH iH-r i>i.h year. I wILE jay tike tfrllvery dmiKi-N fiuly nn (Si<- 
l.rHiftp, If ] WlJIk I Dlny rii 1 Mini ^ti i rj days =»i' ir 3 (Wf vou nnthlre. 

I 'lit if ] keepi i Hem. t -will send SSf.OD afLw lO .inys r then □ 

jciumeil uiatll thn pr^e el onEy aikS.-BO i* paid. 



NAME 



Aitwim,, ....... — ......... + .... .^. + 

CITY + . ^ BJ J5TATI3. .......... 

I’l mLiicli lencr hcuLlkiR nfe, oer-U|^iEiiiEi :hi.j ii.iiei.< and adder li 

em|i]fiyi?t iunt tis.r at Jea"l enr bueine^ anna be wfenc-iiL'e, 




YOU CAN FIX IT 



E M 

^1 

low 



This B&vk Tells You 
What To Do When any 
one of 1001 things go 
wrong in your home * 

FORMERLY $2*50, Now I 

Vou can fix everyth in j? pEhoiit jour house and every- 
thing in k — llsig. comrieLir: h e ^ r ; l>: : L a : rx | encFcEopedia 
ol hume Jirid hou&ehutd ruiJELirK ielJa yon ln>%y. You 
snve the coat of the h\ytyU do^ena of titfcLijis every year. 

Every repair from the nwf to your Lmscment, 
frora your >i eating ^t«ni lo your otcctrio iron Ib 
el^Arly. full y explained in nofi-teehnieal lanFuaffe. 
S^day mon«y-hiick irunrantee. 4 Sits crammed 

TuM oF advice and dirfH-!i(ins P Formeriy $2.5[J. now 
only SI. DO W|]l mail C.O.D., nr send Si to 

FRANKLIN BOOKS 



llfl M. FftAMliLIN STREET 

CHICAGO 



Free Book 

MOUNT BIRDS, ANIMALS, FI5H 

Tm FAQt. Ern; T»e I rfermj . Tull* tirmta 3 e*m it 

E» r iui by rnmft tc. rrwur t blhdn r ■mn 1 rt.lF,, h*saj ...La TAjJ 



MAIL 

rosijj 

Tcda^ 




hMrt* by ™l> rnftUDt t.-l&dn. iiiimmln, ...la Ti__ 

Cikl-Tn Jim] J nr- , l .r-pj,t for M PIN uiil fKlfy |Mjil AlU 
■ Bfn mrirjjy ir> FDBVD Dlcnn. WRITE: ifEHJAY — KOW— 



$$$ in MOVIE WRITING! 



Put VflMf Id^s Into Wfllhf! — and CASH I 
WRITE TODAY FOR FREE DETAILS. 



fiRET GltPES 

i4r> F i P h Av4*nufi 

HEW VOHK 



BE A CRIME SPECIALIST 

™ cryptoKrapfuy, forgery, handwriting. finistrprJntB. 
Idcftllliea-DOn, inves-tiiEatlea tie, will o| fffe4Lll help in yoLi- 

Hluily ui the fiiHeiiuLtlng aubjuct H>f rxlme. btMSii Sc Ln ^ianiM 
ut Cuiri fur uur list ni * elec Led hoLiJL^L. 

ACME DOCK SERVICE, Room 54 

389 Fourth A... New York City 



FO^VICTORV 




1 1 % 3 TE □ 
STATES 
PI k t: % si; 

ONE)S 

AM> 

IMPS 



IAW 



STUDY AT HUME fur PERSONAL SL CCkk S j (J 1 J 
LjMUiUrt EAIrt> A | yt?irjs L-xpr-rt ipo-truc- 

linan over i 1 m’ p hJ i i ii studc-nla cFiru-Ur-d. ijjrB. 

ISeff™ AWftnJrr], A33 ivxLn fppniabud. Eiiay npy- 
menis. Send fnr I’HtE UO OKI 



AMERICAN 

napt. i»-w. 



EXTENSION SCHOOL OF LAW 
_S Eatt tiuran St P> Chic*#^, |H. 



Mxvut PROFITABLE PHOTOGRAPHY 



M^lcm, irpimnr. Too '■li-yr.i n^.- doing." k^ir E i|n-flKuro or 

HJ 1 ™ w^lmo c. E . r ..j-rinmilrs. Tii^rk ft Wi.^, ; lE r.|. n r, 



I'LL'tiujL-, ur CVlim MKiiogntfiiiv.' 

NEW VClftH INsYl 
10 W«t 33 SL (Dapt. Aflj 



TtITC oY PriO TgGRAPHV 



Ni'* Yoph City 



RADIO HINTS 

iTTflc-i u.'ii I ■ 41! jHigL- LfSMn flji hirr.-v, ■ I - 

:'t:i j| l^. U '--LiriSr i n livi I - . (i-i-i; Vi-^iiiT hU’it'L I is rjiijs.i 

Irani lnipommL iridlo fact*. Wplrn ijidnv n-r 
'• i ■ui" -I-*-- Mciuil Uc *.i .lIYIJif fOL 1 I >■■■ ■ I :ri>'. __ 

Htrag^ eiiifLiC^Ti^N^, ::_ft jfmrtspw ",t 



FREE 

■ rHICAOO. ILL. 



Mffl&Uc**- 4 M&*t Jx*4+*^d t&b 

TOOLS, DIE MAKING, MACHINIST 
& SCREW MACHINE TRADES 



AT^L3I^I> Srl'jiMil oETl'ii ahufl Ji||f pslTir,, 3^Jd.Jcill 

r i Mill ni. !“■: :i r?ii- ; iri lIhi Tu3|y t>iti!lpt}r<3 Itvni 

I Gil Actual Join . Ki.Lil'. A GpLGVud. Luarn line's or 
ri i up > KidrT ini j i tniv. 1' » t; k Kinp iDi me pt Service j ii >1 opuortun I Li- ttt fctrw 

urlilli U Arriln^. WrfciflfiHT FILE-:!-: HtHiT "FtritllCat Jlacldnu tiTMjpYrAlTi|ni P PH 

ALLIED SCREW MACHINE CCK, fSch^ol Dl v i»loti) 
C 05 West LaIih streot. Dr pt . PIV3 -5. C hie a go h I II j nqit 
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POPULAR MECHANICS 




Be a GOVERNMENT LICENSED 
AIRPLANE & ENGINE MECHANIC 

^LINCOLN 



Prc-PAT« now ftl till & LINCOLN GOVERNMENT flPPR&VEO SCHOOL 

t-c* earn as h^ph as- 3 1 HdO I:** S 2-1 0 0 u jl-iit as fitter nra*nt Ll^nned 
AirfHurU' £- Engine Mi^hnnik. Bijz d^ niinii! NaiiuBi.il AifiLbflj;. 
Air[iLTi Flip hi T ruizi ir.E Cmferis, Civilian KcbnoLs, 1 r :.i i i l L 1 1 Air 
Cuxps Coduls, ilirpluuvn Fn.nlE.-nfy H/lnj; Fir-lri.s iirypnlly c ; ■. I ] J ri u! GB 
ei m for inon- "A & lr':" MoclLAnlra- n-i-ml-.iACi-h «.v I L t l r i rr ia cake clYhll-nn 
paniiJon* jdt I'liTPItcn RriMilr Unnc" paid up to S-HOGO d imir So -Fl^rE- 
LLnrDln TruJ ilI ni; pr*fktaroii nac, npifv fnt Lhiitn-itljiir- o-JvnlLrifi 
ii^Lt ttwvTiltni to naLlDunl deft? nae. bur Un a REAL CAKEKR m 
Aviation AFTER. Die wav, Mi,. n it w 48 , iHrt li»m J i«lllift>ky subject 
ftj unftit, V^ilh iLlirh :-nh.na! ai equivalent. c-hjrarlon, ac-icntze. Wc 
. and rafti lr lacatlnp p ok til oris. 

WRITE TEBAT fflh iO«v P l At- irtforrfuliCn 



E 10.1 lb you I 



LINCOLN AERONAUTICAL INSTITUTE 

sas aiicnit Building, Lincnln, Wthralij 

LEARJ1 PROFESSIONAL CARTOONING 

Be Independent — Make Big Money 

3 3 rnmplrl^ ]nnnu pmpjeed liy rap* ft t#rtoti4Ufcil4 
atnl initric-rqijfi l^:-,nwl in «ne- vuluino. 
inrJiuLufi prafnilnntl inRJtm<UC>t1 ttii Dedy Fi£utfe h 

L'ri:-|iMrL irinH, D .^]i rest Loiia, For JjiCi'I lYO, SliJkilci "if; . 

LelreiiiiE-, etc. 

TOI4iE cOSi fur book with complfCP idWtrae of 35 
- __ bo-ssena .... oa.ly Si.no. Nnablnrt man ta buy. 

^ Orly dollar to Drift- P-1 Or 

SI. 00 WILCOX AND FOLIETT CO. 

Pertpaid 1254 So. W-ibas-Ti Avo. Cl: BLJ.ua, k 1 1 . 



SHORT WARTIME COURSES 



UNCLE SAM NEEDS YOUR HFJ-P Sfl w*p inO.ua- 
tpi.es llti ft armed forcra. A mill Lou [ochnlc aLLy 
(.milled mun. WJIlltrcl— B'lvcIrfr-TacOi ni ;ipn|. Aviation 
Me-ililri \<LS, Air^rAft JLH-d Art WH-ilt-i-i, &riMj KHOn . 

Radio Men. FTepart fiOw far bitter and liftlcr 
Ttun. 1 t Le* In vLro .1 =i iiJi.i.l.ic'i >.-s_ Ram while 




Unnt. Writ* lor FKKC Him Iraft'iL bixik uu 
Khnrt Wortlme Ccuthm. T.tc-nttoib l outgo ile .licrl. 

MILWAUKEE SCHOOL OF ENGINEERING 
P M->S43 H. Brudway A E. State, HlLwauh» r Wj|. 





QUESTIONS & ANSWERS 



ASX fO 
SEE 




TEH BOOK 13 OF VALUE 
TO ENGINE ETC9, 

TO OPERATORS 
Answers Your Quest [dqs Ln simple., 
eoiuiye l*nguti#e Picsel Oper*t bus 
ft: MMnteDSEHi — E dbEehs 3tsitEnff — 
Air StartEof Ya]v«l 
F uel SpW Yilrte— Inlet and Ei- 
hnust Valves — Valve TlmlQB— FueE 
FUlltpe — Puellli-lPCtldB CDmpnswora 
— Stautans Air Gompressora — E3cav- 
enfflug ASpCompretsara — Plotona And. 
Platon RlnEF—CyJJndcra^Lybrtcji- 
tlftD — CUMSJUiR ^yHlEnra — Fbel Ob| — 
The Enpi^o lBdScat4>T“C(J7CTPors— 
Emrme Raverem s — Sem]-J>L«5ei tUnr 
glnes— ^ JIiE& 5fw*1 Dlefifll EDRiiif^— 
AhewcTh On OporAtlcm— H arm; Power 
■CHJculatLona. lDcEudlmr Twcs-Cjcte 
DiestE EMI BCfl. ALL DETAIL^ ARE 
PLAINLY RROTOHT OUT. Sftvfti 
Iiti3 And opertitJlug trouble 334 PtLgcc--. 
FULLY ILLUSTRATED r 

TO GET THIS PRACTICAL 
ASSISTANCE FOR YOURSELF 
MAIL COUPON TODAY 



New York 



AUDEL, Publishers, 49 West 23rd SU N 

«*«i mill a t0cy A^EHTLf OllStL CN?iHt MANUAL. « lilliticib^. 
I Mil ra mrt $2 hi rta ula arrfwali odiaiwku I Will return Uio bMN. 



Addriu-.^. 

OCCIapitlan-- 



™P-«- 



. . . War days are 

OPPORTUNITY 
DAYS for YOU 

in Accounting . . . 

If you like to work with figures and are 
earnestly ambitious, accounting today offers 
you unparalleled opportunity — to serve your 
country and to profit. 

For there just aren’t enough bookkeepers 
and accountants to fill the needs of govern- 
ment and industry. There are thousands of 
new and vacant jobs. These jobs pay well 
and they are open to both men and women. 
Moreover, this need will continue through 
the war and the post-war adjustment period. 

Ask us to prove this — and to show you 
how you can grasp tills opportunity quickly. 



\\ 

\\ 



Ask 

for this 

free 

48-page 

booklet 








LASALLE TT I 

EXTENSION UNIVERSITY 

A Correspondence Jhsriftrtion 

Dept. S64-HR CHICAGO 

I want 10 know what tipportnuiiy there Is l'0f me ?n 
AcHTumini! now and how 1 can prepare fur il. p Scnct 
m& your tree booklet and any other ptirUncnL inlor- 1 
lAOtHHL 

Nome. 

PratM Position 

A it ttreig ... 



iViy you saw it in Fopiiiar Mechanic* f 



MAY, 1942 
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A'JdrtM 
CUy, . . 



i i i ■ |> .> ■ > 1 1 






SPRflVBERRV RRDIO TRfilMliD 



You Do Praeticft-Givmgs Experiments 
'h\W Many Special Features » . . 
j " ALL D«e I □ n ed Tn Htlp Yfru Mels Fast Preffrest 

SFRAYHERRY Train Inn:: mart* right at Lho lrf-p;Lti- 

iiiiij;" i"f ILiil.ii . . . iliiImjiK i-.m-Ii nl^ji’i'i : >i ;i -i|-n- 

plIlLi'd. Loirinil. iiiMli.'rHta rein tic Klvlif. Vw« ciiHiiy loam Tc-Lcvkalnn, 

C-' rv£|U Ciwy M> "LijLii 1 1 Oik, HigJUkl Tr.n 1 1 |, r , I-LbiOin i Ai.Ukt- 

Thhr] p A^Lniinii J'-'-iin:, >:i.ch.-| n.n! if H h EvirHlmllc KadJo. Itndlu FCc-t 
ElciiaLr and L ■ i : , 1 ii 1 h l l j ci n win*. 

TDAiMING PREPARES VO U FOR ft BUSINESS UF TCIUB OWH 
. .. OB COCO RAP tO JOGS AT EXCELLENT PAY 

Ttic grail. rasi'iiicitriiJ! and iiroirrt'HdJvn Jli‘L.1 of J l i 1 1-: ■ i^Ti-rh 
many tiiiik-amjnii I-uh. tn th.i' mi.li-. ivS'ili w:i n-m 1 -i ■ i; i«"i nTn-hd . r.-3y 
Trui i- 1 ill 1 : Ih drslirnHl tn "ivc you <|u If-U npwK£ to . • ■ r- 

E-Ui l I C a h- :h. L-irtLAYII I lint's- JhEH LVCHJ" APT thorOMITTl a'l'J I ■« "I: -I. 
lour Training will not tEilfrtoDi- wash y 4 . 1 --. 1 r i r- -■ -.1 jvi.rk, 

N □ PREVIOUS EXPERIENCE NEEDED 
It nufcL-i am iltftE-rtiaiSw wlinl j-rnir wJiii-*(lo=i Ti+« 

In- vii- I h-:iii fit you quickly Zav n goota-unykrff ImiJili 

Jiill. I ElMhO 1 1 CIIHy rnr y*ll Ki j;niApi ItflrUn |> r- 1 1 l - 

cll'lr-: ni-iLl rrinL intiL T Ihi'in, Your eucc-c-ah Lai nsy full 

rcn|jniiHtLiL]n.y-. 

YOU CET j^fcpFES^JONAL TEST EQUIPMENT 
PLWS COMPLETE RADIO 5ET 

W|Lh tllC ILaiEI-lh i k J.rlH JTlyfn [evcTTULl IkC iIi:ltN i!i tTp 
LUilit II Eunii|ali>|j< EL?-:i-kY^k'i . . . jthim ii-.iliar C intCT- 
CHtaaSf: aiiTumuiLLvc «(t^Tlmcirta ^ILh y-ritir u^-tL 
J rc,u Minfllna A pni"ii.TTi TESTfcTE- 
ErtRh HiHIlC TDli LEARN 
My ]3S:S3Ni;NK IFL7TI.PERS Rlww Vxiij 
]WMf Lea |Hlt Jiour CN[iLi | -i-iHM-.r to Qtf. 
iunl itFe aai iianii3|iur Moficy-iuakliifc 
jLiIhlIhp nmj-l-foc JuIjh ftliurtlv after you 
■tCKltn TralnlEipr. 

TN^PRAVBfRRYC^Rtf SOLD 
UNDER MONEY-SACK AGREEMENT 



FULL MOID JET 



HUSH COUPON $*. BTC FREE BOOK 



SfH^mrUHV ACADEMY CP RADlC. y. Lj Sppaytrtlrry, Pr^-Linnl 
E 1 0-'E Ull. ver ity Al*f*. H. Washington. p . C. 

rjMucnjiilinty FTtV.X fijjsy nf “HOW TCI MAKE MtiHET LM lOTJUly." 
Nffiaf. „ . 



MOTORISTS VemH) 



TO MAKE TNIS UNiQU£ 

GAS SAVING TEST 

Will yon pcmist hei 1C fiend y&W At Cur risk 
Lhh: Viimj-inaeic, a device wbic h auto owners 
tWtwher# iutli prnisinjrT T^SUdl (tctl your 

cur. J i-tt It alcgr risk. Ilnlcnri i t trirr $ Hlrlln.ni nlF 
yourjFS.3 blJlM by daving-up to h>S uiuicJonif a 
jiumpticin, tnDrr-pDWrt. eubker pblicp u 

fniCur u-fi. c kTLitiuD , Lbe tcatwifl cost job rmttiji 












j? 



1 3 r> 1 1 n. r ; : a lF 

esm- 

. tnitiuti, Lhe te at wifi ewt j ou njjtViin*,-. 

CJc Su ji«rcAar £9 Principle 

Vnca*HHL:c rtjirciy difieftntf It 0??«rftteB SB 

IKDPWniM-chaTTTie princiD]E by nut ora at tea lly ftshl- 
Inir A th-fi™ ere JCtriOSyc* ft , diftli™ fine f rain th « 
Diitcr ale i nco tii^ h^art of the um mixture-. It Sn 

■ n-Li r#-)j *n lUVHC »□>! ■LlOW a thnS ni-jr-ja 1 (hi 1 ' lirriLhc-' 1 
the COPTCCC Dean. iitM-nlnpr nml H-lnuir ?r « TWmind. &TCJ 
pp lo SCl Tp tint Km* CCIU, WlLh b- 0 Liter outer DC-Cf DTftiinCr . 

AGENTS tS&MST 

fO IS fNTHOtJUClNO- Ifcre'p. # epLi?q Jld oppotlufl&l * fur uauiunl palou 
ADa prDutd. bvery truck r tructor dwiiit a . pro^p^rt, nime and 

t1 tt q afid hnwyoiortmgMt petutsF^* 

n» Vacw-matTB Ca., TOT-M* W. Slat* SlrMt, Wtirwaleu. Wli. 



FITS ALL CARS 

C<m?trprt»dern1xp*rtb 

J«si£i“,^!airfe 

t*,m Alrtin-u I 'H nllr Aiid 

-i _ i . - k v 'i 1 1 - ! h I . c ■ l brpm ryr- 

■C-Iid tn m Thm; Li.ii. u'.ca. 



AIRCR AFT Designing & Engineering 






AFFILIATE or 

HI AH’ SCKOOL 

GF AEHGNIOTICJ 



You can Icao n Ed design airplaD**. A Ryan 
Home Si dil/ Cayiw In AeicnaiaELaji Ehgi- 
neeiJnq- will prepare you quicker lor a 
jab wilh [jEwd pay and a (uluriT. Easy Eq 
ticderitand, No prevaoua tialfljng neces- 
ficry, Wrile Eoday far tit* ]i[eraUire. 
RYAN AERONAUTICAL INSTITUTE 
■425 Undbergh Field * San Dlr-q-n. CalLEcroin 



FREE TRAILER PARTS CATALOG 

Wc-13 a aw jmi nancy ^ik— enlcw, spring, WmaU, 
couplfl-r^, vvan. iliwh. hinki. -nacc-r pumru„ kn-nJca*, 
ri>fi-ijr*rai4- 1 jji. ind«- In-niMB. Inaiij«- o-mt -hdi, OV 
lanijM, fi>ri:lcur^, iaoi(P- H-ut-ey ii-|iai«-. Sr-Dciul 41*- 

rtiUlltlomJM. NATIONAL TftfllLER EO U I F M E NT 

CO. li> iCair-A.-VD-n l! ! L ! Ln-r. 

D^eLP. Jt* W. Tlfi vru-nfin AVC-.lW Wra, 



Get this Handy ©IrO^D T H 
Ohms Law CalculatorJ 



MONUMENT 



We Pay 

Room and Board 



Salves any Ohm’s Law 



Problem witrt one 
Setting of the Slide f 



^ Simple" Ea&i 1 E Currt - 

t # U^:te! Rmnim im 

* ** \ ■ 1 ?lide rule khn-wl- 

cdStt- All valuea 
direct readint. 
ScuIes on two aldf* cover 
the ran^e uf curren.tH. h rcsiBtancfls, 
w;-jttrLk p cu cmd voltages eiiirimijtilj- uecd in Itadin 
and KlL'iii if jlL wark. Eize 4)^ r x r .\ * r 
nnily Jflc in coin to cover enst of ti j tldllnj-^ 

OHMITE MFC. C 0 . f 4939 Ffnui nojf S|., Chicago, III 



MAIL 
COUPON ! 



To meet the sErreat demand for men 
at hi^h tfflgea, we h.-ivo inaugu- 
rated Intensive trololt^ COlll'ses In 
the trudea listed here r 1-tiim in 
2 to 5 Weeks by actual ^ho|> work. 
One of Americans leading schouls. 
Eatnbltslied llf 02, 7 ftoara of ehopsj-i 
ATnnj- employe rg aund their ya nug 
Juerk h<‘]“e for Intensive training. 
Free omploment service. 



GREER SHOP TRAINING 

B^pL JS2 P 2D3* ». WAbaih Av«.. Chlcaaa, III. 

T ™ anJil ff F^ctu hi dcBc-j-IIHjL^ n^ika 



Aele-Diciel 

WvtdlikK 

RalrlAirr^tlon 
and Alp- Cond I tinning 

S'nr™:-. ^ ... 

AdilFi hK . 



^ 0 -*>dy-Fcnrlc-r 

_ IH.ictiirktf Shflp 
TOfll *Ad PI* 
Aviation 



LEARN A 
in 2 to 8 
WEEKS! 



A M A - 
ZING 



COOK and HEAT Without Coal 

In Yctir Present S itvt or 

Furnit* — NR Drudqcry, 

DErt nr &ih« — Cklo 

Hut it SMALL COSY, 

OVER 40,000 SO 

Ru-Ln Any intL-rn <wk fyc 

liiwr.iFC,^|||H y||-L fR-llpiriiiiiii r. Jjlursp ordlr_ir«i 
I?* ifn uiL villi. mi imc- uunLlu wtt cbiukb[ 

Up* 1 1 1 :iL I-ci-iiLlIviI L>^ Turn #T YalVi. 

3 ff DAV$ + TRIAL 

l'rOi. - C klk tfEclcur., ron'.-.'ni/’r..^ iu J BcnnwEbirpk . s-rump 
™*. A Guirinlif ^ iLh tl. L I i 
Wrl» lhrt ; nlidulik 'for t-PEC IAL Cl Ft I Ip! TO AGiENtS 
■whn s-iLl H»d Ink? i-nl.-i ■- Wru* □ ¥ .L I I . hr ^„ L 

Eli In itji h<i A lo liih-kt Elf k ]. MlkSbY lUht now, OnuFa ; T 

PuD ihurt — Inn;!, rjiitr Hi! i.rvl ■ . 

Unllcd FoflibriM, F-151. Factory BUg., k^nm QH Vr H*. 



i.tfSWI- 






Tr^Lpjtll J J iih£ 

nnywhirm In 
V, s. A. L4‘t- 
u-iv ! . Cuar* 
I . ft« 
CiiMI.ji? £ 
.-..ni|-li oi 
ri-CHic, 



IG PAY TRADE 



Cntl'H CnnlLw ia*r J.E.-.FI Lr flO^S i 

t:r. A Irilvr DJirf^t Mv Mill 
EsCL.V*’ *■ MAA8LE M 
CRANOir GQ, A-1LW*. rii. 
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POPULAR MECHANICS 







OPERATORS NEEDED 

Male Big Munejf — Lean al Hjifh 

Thli TXH5& 6J?D0 V [Hi dPUllfil iJiaiHH- 
tlunn (cr indiiJtrLuL a il l LtiUTIilercLul 
Rpr-HT pBintlAff, liffTt wrick ind Jji-' 

tartar clmimirn Full LnfonrcnTJ<m 
on ii i p ids'll i t, thliuifu, vain IjJlpj , 

Leclm ii]u L'o-. KLma -yr y II VHtta, 

fiinry fin i j]i.c i , tArJLh □ ecuEIUd oil 

national pefe-nye work, emf 
III uwtar&taruL L'loth bound— 125 
ptjfcu — Fully lliua_ Only 3 l a 5ti, 
prupaLJ Lf cusb Sn u lLvsieiuP-. 
ORDER TODAY, 
f REO'K I. DRAKE A CD. 

G2I W. Van Bwrtn fit, CMmao. 411- 



ENGINEERING SES 



Intarifivf Defanit ttniriti In Aimak, airnt Mr! it llc- 

clLisiitJ] Striivtur^l. As-LhlLrrlHral Liralline: KlWWkkj; IWr 
T'IreiG Air, .UiL-rifC ^ V I >S S Fi j. Gar SHU W-Ynar rRunci Lrt 




.1 i>riiri:i ii I icd I, Elec! r I rli I . M CL han I ru I „ SmiCEil Til. A rrh I Lcclu rtl, 
Cn-il Kjij; I upgtItlr S.S„ Decree 3 Yrc. Loi 1 . MiLtliin and 1 Ivins 
cftJli. E"h r4 |ni r viork Mr mom *rt(1 lw.ia rd. ThireisaiuJi *U«f**- 
Eiil gifSirlnUfi. Extern ke etjUlhrtteint. Thorny jnd prnciLre. i^Pfl- 
rsEfnLifela Dhili[E4i No- Jiome riudy «nr»i. Catalog Er ft, 
FINLAY CNGINEINING COLLEGE 
I»1 Indian* Av&i Kart*** CUy, M«. 



STUDY AT HOME 

With A Chartered Educational Institution 

C-0U1-90J in AtLe; Brlencw-g rhllCiM>]>h,y: Education: Public licuILh: 

MOiLLcd] JurtPlirudiMLi-u; ra^CftjQJony: iiOClDlUQyi I'hiyaplJ-hi thdWillin 

f. L’Eiluirv: l h -:i] . iHh'-I l 1 iicl 1 : Th-Nd-iKy; i^v-. mir.ir.rH, Tr 111,1 ilLi:; Accounting: 
MsLhfinHiElVi, NimUiLcn: Aargcuhurc. EN-D1N BEHIND. Klwinril, 
Meehan I ral. nr.ir.nvir, An.- mctc surah Steam, A-e-iwilt nui ic-bl. Radio, Irtrur’-- 
tujri | , Industrial, HicHwby. P«™i«un. Manlnjf. M^nna. Chomtoal,. 
A1^|(iii|«^-RuitvtlL IncDrp-antBd, 4C-.1D-.UP, Sheridan Hoad, Ch<iml)0 



OTHERS* 
If' MONEY 

? IN 



CARTOONS! 



85 



It.ll’fei BtmifiB -111 L- noh *iTIi IEOW 111 ru hATEi T^N L JK 

C7A KTEH1 M3 Mi linin'- Lhfct t-pii imit flBl.L’ f- >HH.r ihL>lnr 
Ik Ipiidh k ■,-■:! uiir 104 iMutlralPunl. All fur . . . . ** 

lUrmd noma- and addnii /nr jfr## dilaili. 

RAVE BURNS SCHOOL, Dipt, M, Bo. JHS, CLEVELAND, OHIO 



J&Vm AUTO-DIESEL 
or RADIO-TELEVISION 



I Uhled-t. li^rpi.'-HL Trade ^i-Ilqu-I Ln IVu-et truiiu vjvj fa-r Lipf I 
]a;i, >- i • j b m _ pTovrn 1'i.TJi t4 j mviel y-unr i nid i visual I 

need-;. TiajinjwjrtrttiiNn nllo^t'd tn L-A- Karsi nin-n. ■ 
bwurd will If J-G*F3ilHEr tJ^pt. KMA-P, ■ ; 



NATIONAL SCHOOLS •-& Ant,eif4 



Always wrilc your ti^me and full address! 
clearly when answer inp advertiftenienls- 



ELECTRICITY 




1 1 (.X. AH N CIT OOIMC ' 8 

■ri 12 



l r LL 

YOUR 



finance 

T R Al NINGI 



H. C. LEWIS. Pf&I.> CDTNE ELfCTHlfAL SOWfll 
SOO Sou'll PiieUna Street OffHt, JWli CMcjijpe, ItliALhS 



Hcrid fr bools «rlth Fed* Ort Cnjftfic, th* Pdfci AHur Cf»du- 
^(iini pi , hj Li I extra 4 won hi Raala eeurs-c now innudfil. 



NAUF. 



ADI^EM 

emt RTATK 




(Mr /. 


£ 


1 Fnr rlhs ISm r? 




* 



“HOW TO PROTECT, FINANCE and SELL 
YOUR INVENTION" 

Our FREE BOOK jind othar ILteralure avuJIalil? to QW qSicrLe— 

gkvtMi >an foriLtik'tti iL^LaLldj hc>w La ' r re-.ndy-' yoyf Lnu nmlan tar 

Tnoney-raTiitinJt. Il (tile ydil Iiipt\' did It they Wettt 

to fur iTTiunree— how Lhu-y arran^e-iJ parLjm-rMliinj^— In4>iv they 
made canLarln vvi L Jl iciajkuiQaturcrjt— -hnw thrr dLatatod r^yaLly 
■iLTriLnifc in r ac ii— ‘“■ hnw iniarh money they -qi a do— how ypit can find a 
maiiiet, iUfiw FKKK HOOK idlHC:lofW^ ^uijrf^u ol4)UJl3k rtVCH Uti Jf 
y-OUr Invtruiod id ^atflitiible mid tHil-e-ntrie y.'Je1l E^rufLL pDMiibiiUlie.N. 



JJ THE FIRST STEP 4 " 

Tbo e-Up Ln- E^it |D K F^«p In v e-nttoTt refidy tnarktL la la 

make a dnti-iS F ►- 1 - iib- l | n-T i-L «n "ilr "liiYrnlion He^orLl" Farm. Thia 
Farm pirop^pLy filled oat iLhd willTLtna*d will he inv^liiiLhln Id you, 
latf-r L?1 Ihe d-al^ CiT yoUr LCvoraliDi'L khu-uLd nred fnr 

tivldtnce Arierr We will he Kla.il In send you nur "In^enti-nn 
RtQO-nl"' nr-'l hiavc il wilncsD-rd in tJiLn adlee wti-rm y-mg r^lui a ht 
with din-nloaurr nf yaur -4«vj-r« r Thl* flfrvkfr Cuate yuii nulhinK 
— and Lt immiNiiitcJy pula, you -on FCCQrd tui Lhn OrLffinntur nl 
your dev'Eue. 



"PROTECT YOUR INVENTION NOWf" 




■R'c bjLV# -many Jet.to.rji tn fiuf fi|«« TrUin mnEiufecturern reijucntinj; 
invontlaiiR. Todr^y'^ dcmflJWS for new ■ deVJCej In LremendpuK— 

addled tti l>F omCYS^RCy lit L‘ da. PTO-Co^t yuiar inventioTi nnw wl|h 
n EJ- K- Hp Ji<:tJnff p-FOmptlF >uu may prevent nrolUc? 

tigv«entor fr^ttiltEr ift ahead nt yau at the Patent OfPi-C^& ll-t-re lb 
WaahtH*LDii. The- fLri«t n-teji in tn n mill JenL-rlptiob 

01 you i invention, un nur ' [nvL , ;nlidhb Kv-vord"! ImVe i r v, j-nea-Med 
=n I hi mail il to ua. Wo will than nmlce 0 □! iZi q- U, S. Patent 

UiTLCD i~i I n ! i tn jinnerlnin w.'hfeLlicr w'e can s*t patent pr-i>- 
tcCtiocL fnr you. This la a 'Am Jj yob slmuLd rnnkf NOW— 
l J hefure another flie^a in ahead of ynu and waLLb BWA^ 
L M with a pallet, 

| "HOW WE CAN HELP YOU" 

J Get IdJ-L factA buw— nrinthcr inventor peLunfi- .jliaad Of 
with patent may mean yuu Ioak all: Mall 

■lamp may lift your rirvxv-nt 
atturiiyL 



■ ivmn ritin-nt* 

ind epecJelly pecpoivrt "Invcntlen 
rge^iTnl" (Viren hl uiicc. 3 ucirJirn. inn.i that- C 1 l I B rnqueFt 0O1H- 
iiet DbtiKate mu. 



NAME . 



. STATE , iTl 

Write or Print Ham* Cieirir 



MAY, 1942 
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PATENTS 



Bookie! Free Highest deferences 
Promptness Assured Best Results 

Seed drawing; or model- 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer En the latest editions of the Rand-McNally Directory 
of Bankers and Bank-Re comm ended Attorneys, published by Rand-McNalty 
& Co,, Chicago* 11L; American Lawyers Annual, Cleveland, Ohio; Bankers 
Service Legal Directory „ published by Bankers Service Co. s Boston, Mass*; 
and the Snow-Chorch Directory Co. Lawyers List, published in New York City, 



WATSON E. 



REGISTERED PATENT 



f*f| | PM A N Vfel * r 8wll * Hn <> 724 Ninth Street, H. W 

ENT LA W TER * WASHINGTON, 6. C. 




INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE 



HOW TO OBTAIN A PATENT 

I WriltanbjtForniHrM44n1»r»rth4&i>iiiin- 

1 Lcbn: Corn- 1 1 322-Z U otthv U. 5. Pmtmni S>*G-=-t 
IF yuu wsiitto profit iy yc«JJ l Jss, you. should 
j Ube »ttr>i to Mpi<b foi a U. S. Pi tan t at 

rnifi. Yuiii 1 Ural it* t if l<* ffE tni« \rrwm Unwi. Ttnum 
[ inEumtinu ItlhiitflLod hnjob ^Dntihit Tfeliikblo informi-' 

| I ton you should tisua, it trill you fully how to obtain ■ 
pilL-t-nL im yn'.ir krln m. In lh« UU i rkaNl w* y. With E hia E'rn-n 
itr>r,L ywviit milt jIili nnlvB ■ "RflCOrd ol fnvintion 11 fprirt ml 
whirh fn-Lt tAh he ally rflcod your Mm, P*NOrtil and C&n- 
fidcnlial 5 flrvict: Tm«r will bo parflonslly handlod 

only by m. Hnwlitantd Pa-iortt Attorney who is oJon m K<jrmnr 
M d m linr nf tH* J-j mm Lrlin 5 Corn! of th-* U. S. P*t*nt Oflica. 
j Alt fommuji Lea lion ■ ranftdih eLdJ. 

I HAIL uuura mv M r»EE hi* in' m* pKirowGltf mvLHliarf fwn. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
( (JFintfi MEMBER EXAMINING CORPS IJ. S. PATENT OFFICE 



I Wwtmth EEldqi- , 3 5th Fluor, Depl. B 3- A. How Varh City | 
MILLER DU1LDIHC. Dop-L 52- A, WA&HINGT Qf4 r Q. C. I 

I hiAH und rrw yiur P m IhL, "Hdp Id ObUIri 1 Pilinl," Ml k 

"'UkdiiI N J nv«nttDFT ,r Iffir. 

I NAMt * | 

I ADDRESS,., I 

ITMi™ 

Os®®®®* 

new sireiin*-ll-n«d Hpirf hump — lio nuir 

SfrOt flurri I — LArflOP Sirtp— Wlfin 1 PiiWT-r-PI«iiPAlr- 
Tr JCtl CAl ~ (Tcitnin in ical — 'Siti' — ■■ Q ■ n P t. 14 n 

i. i^irili i> I T flimm [Jol( ftrrti&rt — HiLi'i mu r firr — HliP 

TTumTF— Siin Er LckN. Hjtirii.' Slwrt BU w-iil l 11*. ihofc eu Iiri. 

Kl R-hiDt CkL .JTTiar !t !3 rl [ftrcl— With NOO |--rLlf-LH $ 10.50 

KuIhLrl 32 .DO, AfcHD Jg .'OFTililiL 1 1 u IMU nr ■ ‘rrajAftiln Grpui'i' 

Chi mpp mi Mi A i r H i Itrv Eit Mil AnJ r - *'! .IT? wt p'l^-l l<*Er> 

pj i it-.-- lOdklV Inr 14 nplrtii tptJC-i fcu-ttdm h nnrl P t-- t.«r>irt&. 
i«lrJaiW»H APH HIM.E CO , OOP M.n,f,n At., L.-.t.-,, Mi. . L* ■ r. A. 

rpATENTi—VRAFi" MARKS i 

All aueu uubmilloil jemm personal aU^ution 

FWni dH iff f.VhcL'tJfMfN" frifJi i'?LnJCfni*/loftlfr 

I /op njh! HfiLii* d "Sell, e-dr jin at fio-i'f’rwmnnJC 

s^f ACfHnnvff' Fni r L.p/£££t 

LANCASTER, ALL WINE & ROMMEL 

I'aient |4» If j}ir ft 

I 413 Bowen Bide, W.'hiR|ton, D. C.j 



/W' 




INVENTORS! PATENTS! 

Free pabecitadviccg from one of the oldest patent firms in 
the U. S, — vfttahllnhecl } n 1 S7&-. Reliable. ermfidential and 
immediate aorvttft. Writef&rFHEE BOOKLETS explain* 
inS upportunitk’ti for you and paten t procedure; ‘"Bow 
Wo Protect You" and “linw to £>ell and Commerci-ntiEC 
Your Idea" plus FUKt)"Cerliliciition ol Invention" form. 

c. a. snow & co. ajg;‘.‘ l ; 

INVENTORS '^^v.oiiSd 

cer Lai □ aitup 1$ batTit*! 
f&ota before apply in # for patents. Our bc^k, f-Vt-rnt-Secse, 
thonf! fr^c, Tf*At Markif— Copyriffbu, 

yar i LAcEr, £h. m ys f st. it w, y <D i s. washi^gtoei, txt 

FIBRE ARMS AND LEGS/ 

LitfM, concur fit lod, Rlrmifl qnr| com- 
lurL.ible^ Nuturu] apiMMixiLaor. 
Uracftfl Eur uJI MH-EiiriEiicluA. 
SCtveEifnC nlfffi pert. Pair Terms. 
.MED CALF CI^-3rJ A*. S.. WJrnwptllt, Hliff, 

ARTISTS MAKE MONEY 

Find out spout ability. Stiiid namo, afer. HtfiuLtmLlnn and 
pwl'dir™ Jor Frw Vocational Art ToaL. 

ART instruction, INC, [Formerly Federal Behoolal 

1131 AH tnitrucbsi) MlhnfDpg’lli. Mjnnt»ts 




EUCHSTON 



WfrIDLESALE 

CATALOG 








E! 














4000 



SELLERS 



Fa# - laltiman, dulvn 
SR«ntB. 2 BO psifvs nf tfiriUJnK 
t-.^rpnin-s. O-^r 4000 Op|i«- 
lunltlfis tHOi Ms kc MarHYd 

JEoiDArchald ^uchIs, ilUpEay ciLrd 
itsn-ii;, Vt i 'L-. t. lip; .LriSr.Lt'i'-S, vok- 
n^eUba. jjrwrlry r.Tiit \ayn 

W»i -i lii* 1 r.[ tllft E!|r...rt,*ai!« vl 
urli^lrs ^ihvwih in Ihn cxcilKnft 
honk, fla]f-frrn«rr, .i^c-nlrs and 

Hclmlnrs. Adrlrcnn n n<*Htal run! %n 
^diSfe^n InnLiiw und Ferment a 
H -nJJy 1 1 r T\uirr IElh.jIi Of itfi pi.ir tu iT- 

iij r KtIW. tfu elmrge Eut Li. 

Ipofi C* H HI HtJiqiL Li GhIet, Minn. 



To Protect Your In^ vention^I < Hkt(ui 



now 



pelayu are duDjrflr-ouu wui tfiny he very 

COAly. M y I | [| J I WLifvlre awinO 

prompt acLl-on, strict conltdcnere-. and a 
odiUiaumi uf dpeiiae. I frdKwttrt tboi juii 
K pct m* a model or drawHu^ or efceteh 
hiji. 1 r1rarrLn< I rm nt your Invrr.rlon, nrirl 
$5.00. 1 wifi Enalc a BenrdJ arnJ report 



prompilr u to Lrjs -patentabllltp 'and said I I | p IftD tfew BHi. 

yuit a eopi 1 Of my 7^-PIHie honSlet Or. if [ Lu. r+ FUmlfllph, WiihlDjtaii, D.C. 

r^nTiii 10 ^ t' ipiSi ■ Fleuw Bead me at once Free of ebsfw-ei your 73 

rOvcr M rc*m vx purLouL'e aa a RoaL^tered ■ 

ra&enL Atcomoy.J 



Name . 



noERSonaL com id emtio l prteiit service- 



Addrwi- 
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POPULAR MECHANICS 






NEW INVENTIONS 



The need J^r practical nrw invention* 1«] meet chained cwidilkins uf warfare and cornu ercc 
is prriiirr today cliiiii fver bffun 1 . \ nur adtas, h^iirrllc^ of llieir tint tin-, may ftJI urpeut present 
weds 1*’< i r miuhsi? ol citnr.-nt mutiu-rur-iiiH, ask by mamler fur l he follow tup FREF IjhERnii*: 
L No, i — WIIAT TO DO \01f\ WITH MILITARY INVENTIONS 
Nil 2— TODAY'S .MARKET FOR COMMERCIAL INVENTIONS. 
CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT A, BARRISTER BUILDING WASHINGTON, D. C. 



YOULL PRQFiT BY USIHS THIS 



\ 







nS^uM. Al| da ta 

B«a»d ( Or now. 

an* Wild et “•""'Bfov.B***-* 31 
H “ b Xfm. OHH 




Hobart 

Qnt fff fh$ Wjf/'ftfs 

iwytsf E if rtf PH 

Arc Welders 

,a. 







Auto-Diesel 



Miriii D mil laada \w\fl MtTiul't Itald HhIiMiIi* * r< ^-r«3 

r 1 line. lir Lee iu trim jrnic Lii h an aiprl * »■ [“■k**:! M*fl ■■■■li' 

rnii m tk ikJ pot. TIip r. -! I;s fu-U Ip Pfci hIe-iL-M Ls-iib UU tX-itfll tqURHIitMi 
Mh|h tv hi ■ imdpf ■'ip-.rir” rJ Iiip ir ucbni * I.-- |L ■|--^i ->>iL. H4r a i:. hv. i >■ ■> lm-d- 

me ■ 1-^ ■>■*•■■ ■ .nil h-!>juii in nir tlrim .hinird dui miiiir;. . l^i Juut dull L.t 

Hnlhrillt Fw fnp CpLilni vrria. 

NnshfiUe Aula-D]€5cl School, Dept. 7$ Nashville, Tenn. 



New York 
liltH-lrical 



Established 

1902 



Ask for Free illustf&ted 
hankie £ 

44 West 17th SU N. V. C. 



SHiool 



LEARN MAKING CARTOONING 

(M-rn* b irrirJ -■ r-1 MoLLthI Llml b^p#4 i I vHi -ri-tnri III ■■ L anr ± 

Pi M I " "YT^ih 'I'lihli-o. 1 "fllil flue TApV, 1 " "WIuA 4 W inLIrt, 
'Hre'lr.r FtlMrt" ":j|T..r.ia Am U dniiia.'' "^irtEE AlPfaL 



in vLblF* KnrD h J l " , “ rll ^ : 



iLmb L'lp 14 PJcinMl thlMt 



Eta iMk rerjr al-IMrl. mm-I IllH ilianjli t^tiLLa m*.» 

tnt L^-NCMiN SCH=qa< . *mi w-tianni wiaJi.. CJrvilMVd. flbm 




STUDY 



ENGINEERING 



AT 

HOME 

Willi A CH ibrt l> n> il Educational Initltutinn 

CoiFFmi in T^hrm VFJIRfHn : ELn-Irlcjil. Civil JWhir I j'a!- T'r.iiElJ nir, At-- :■ ■ ■ 

li.'f-i lahnl, Hu-nan, AtcU£ 1 ;i bl ■ ■ l-:.i -! 1 M. Krninur^L, bL Is. I " -al 'll «- L f LJi J . 

1 1 1 . !■ m. . m - 1 1 lii - 1 l 1 1 1 r gUdiiiuv Ulicmlrnl- AtLh; S-letn^: ['ii,ilaKi*|pliy ; 
l^hiTpimn: Puhtle iTc-r-14 III Hi'dml .lurihhi'mlflnri* I' -jrhi ki r> . ^orLfl- 
. ii- 1 ; l p hy«la; Uii'nirnL^t KvalaRy ; FoL. ricdFni'F; TIkhpIo|'>i J^vi ; A^rL- 
tuJiiirf'; itiisUir:-* Tnuai iiij.il Amumliuiii M*mi^i:i*lll^ 4 : ^-uii.ihLm 
XI rM.anlrj-Rn&H-irbH I HC H^ear ■ A 5 1 P T[>. ■ d-PiP B-md, gh.f.iqn 




INCREASE YOUR INCOME 



ng far tin fsicnCJel M 

cifi Teff Totr How 



Through Trgrnins 

These flooJi 

Ari 1 Jin a ir.ili.i'i!! rfp.i- mil I -Iin ■--L’litljL lAM-kCL 
ri Mi-.|hijI.li.I IIP) (.'I- g 1 1 ■ III .It'.'l . 1 1 IlC Llll> =1- Uhi' 

liranr 1 1 ilp 7 kmiu.- inn-r-- ■miiil.L j-mibi Ll bdC-— {^Ft 
I'll - 1 Li r Jul'H mill Ili irlil J I 




PfflBBH 



NEW INDUSTRIAL SHOP 
TRAINING COURSES 

FOB TIlADe^MEN QH BEGINNERS V£fV 



I i:-ii r ip|vinhi:i i ji Lirit- ii p i n'/i™ — ih-h-it. 

P^l V/ # V ■ ] P J I ^ lei- ■ ■ P I n - • r«i |1 

I .1 I IL *, I ill i hi ill 1 1 L 1 irli .ai ill i - : it 1 1 :u>l 41 .liklBE 

uti i>€ 11 uilLLa *LL Unuii '1 ini^ririrr in nn# vciluniu. eSiu 



, a-^ZILljlCEC Lrjl-I I 111 :r I'CiLirNH III BllLCl-C 

\-iiliiinr, lEi'dalLril htjIIk [alxi JOa-Lji ijjiU jfeHHl|^ci‘ 

inf-rAt. m.irlH nnM |||u-im.i iumi - i.rfiii]IJy cciursn. J i ,-i ■mri >i by uni- 

'.-h i - i i v bturLNftCirH Ln 3Eidus:njL LriMii i - Vntuiiailv I I> frar uhi#ct-ar 

4ir 4-s~|-rrl:- mily ^rpr- 

*W“TT -7TT ^^417 _i . ] _ . . rnnhlnn h iltr iLIv IeUiem nf i-m>L:i 1 -ivurk.: 

ri.dlif.TiVl.M |. Il- : i, 11,-La I 1'. . : b. — 2 . MlL-LH '1 l.il IV If hi - 

;j Anf-ariLL'! iEjiL M'-Uil dihll Wr-iM"Jil In Jit Wi^i-i. - I Art r.l-'lil Wurh. 

i 'ru.-i in mK imT-if r-.r hi ml.i I er.hl-.iu i or I hl->-^i 1 1 -nL. SpcclaL 

ri-ur >hl ^’i Minn jia hi ono rnm ^lFLi in.MO.-PiM 1 , 

ill I of 

( ■I'.iriiO iFijrln 

Up lA 1 I ilI: I L-ti liLI l*iHJTVd 1 Mild tM T IF! nrn- uiJunLr. [ utilasl i-l jiPiPjti'i 
;i 1 1 ; j 1 1 1 '■ i - ii | - ami Lir^-L I nilst for ODCb II II 1 1 F.Vi*T>- h^I(< 4 W(irhi»r 

■.jiuUtiJ tiJfcVC- E Ii I i tiiNife-b-~ie. 

USE CO M PON TCP CE.T ANY UF THESE 
TltflhlhG COt?ftSE HQQKn fo» only i>4c._ 

Wilrve A FnllrtE Cn. PpM. P-1 

taSS SO WAbAihi JLvn. 

C l h.iLarJ(.i. I llaflOi i IlnSC. 

PLnniu send m-;- 1 Ijl>- InititntrLri I Minn Tmliilnn fmtrHr* mnTkv<l 
Ui'Li.m- fur ymar h|,i‘rial {irii-L nf Ltiir r:i,ri-i. 

City .......... r □ CLSCIrtiCITY 

Viinin ..... ......... n METAL WORK 

Sutc. c woo owe R* m a 

n On delivery I lylll v-iv rmHflnnei n Lnclir"*iL i-- « ^>h ut iumLi-jr nr- 

Ll "r f ■. ir L'Aili L’uurirfl lie':I L-rrd 'j-Jui aUf. Sl'lilI i iixLI VOKCajif |Ma.» 

|rw CDflll tL O.U .I JNkj'l. 



$itjf non n^l N 1 ii ii 1 / ■‘irj.i ii‘. l ci t il t rrh it pi iVa t 



^rWAHT A GOVERNMENT JOB ? * 



Prepare immediately for 1942 Examinations 

$1260 TO $2100 FIRST YEAR 



Postal Clerks — Portal Ct«ks- , frahIklih inst.. Dcfl i H 7 J, «. v. 

Mjii. 1 t-orners norrinr i Ltlrnlm^n Hte- ^ Gmllrnicn: IteiGh [□ mr, UltlMilat churtfc. 32 Par* iKink Willi lilt or IT. s. 

no rap hers Ty [lists, rle 4 Wjit proiltSy , c~ Uawnunrnt IpIie p.iLJ iiimMjoiis AcItJic mr ■ tsii rufjrcILnf BHltrSH. luMiFl. H'Drltf, 

incrc^dni many iippoiniin«nl&P 4^ 

12 Pap Civil ServicB Beak — FREE aiWiqsp,™™ 



□ie> huw L(p ijuul I T> fur a p«JtleiL 
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Advertise mervH in Hiit vottinn, 35 s*nf% per word, each in«rltqn ( minimum 10 weird*, poyabl* fa advance 
Tfl be inserted under proper cl(ilirfi<^e4rt in Jude illut, c$py thould be in 4ur cffice April fltb 

June iiiiro ert sale May kf 

Popular Msthdnki Magazine, 200 Esit Ontario Street, Chkaga, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds &t opportunities to 
make and save money, 



Popular Median fe j Magazine, 200 I, Ontario 5t. ( Chicago, HL 

Dear $fr*; I am advertising in your Clmtified Department and 
am Writing to let you know that I am well pleased wilh the r-ci suits 
ablciln-cd. I hove reefrivad luffnr-j. In answer lo my ad from every 
state in the United States, from every province fa Canada, from 
Mexico, from Chile, South America, and from the Hawaiian fclandi. 
Every month has been the tame, new name* have came inlo my 
moiling litt, and these are real live buyers who have put my busi- 
ness way out in front, at a time when plenty of other* ore having 
lough going. I fed that your classified acb are the very belt me- 
dium I can (ph to put my Angora rabbits before the pu-blk. 

^Original letter on file in our anu*} DAKOTA RASEMTftY. 



AVTOMDRli.HB— MltKiUT CAki*. 



TRAIL KBS 



CATTERIES, GENERATOR^. ETC. 



AUTOMOBILE Racine bt>uk, filth CU- 
lIlij, veil ILLuitiaiin!. Instructions on 
bunding bodati. frames. engines- Pwil A 

anil El JiuiLvn-niLDEU.. PLani. AAA rulcs. 
xpKkQcaUdEis. Roadster rad.nc P Indlanap- 
CIIh- C±lL'S. JI.DO post paid, 31. 1-5 C.O.D. Kay 
Kuns, Dept. 41* MEtfflSOnrille* CmcsnnulL, 
Qhjfl. 

CONQUER Priority fear! Nnw rlnas. 
reborc necdlcasl Details. Devcrcaux. Box 
3J3 tJ, Buttle pr-ec k, UidnJgim. 

PROFESSIONAL MLdfiiR r (WfcTS, Iwd- 

pass^nger roadsters. MLdgci motorcycles* 

r-untiirr.r.cMii^ri, Parts. [Uaru;. whci'l.^. Hand ■ 
iKink ChUlICib — 125 illuxtraLlrtrtH, pluiiU— 30t 
MLdWfV., BOX 3 S59-C. Chicago. 

WHIRLGA9 Superchargers. 43. Increase 
nalfruue 2D', ; EKjwtT Refund Ciuvr- 

ifitcc Uni Moral ty test Any cat; rive 
make, year, Wrench Instulln 15 minutes. 
John Hanley. MsmiaJa^LLiier, aiiU Loraane. 

Detroit, Mic k. 

* lTHEE--.UJir Sint of halulufc bouts. F0D- 
ular MecHanl m Pr«a, 3tH) E. Ontario St,. 

CtllCftRO. 



AUTO SUPPLIES AND EQUIPMENT 



FIiATES — T he latest tn pliwilcw, vnluur 
Send 41.00 f nr 2 "Keep 'Em FlyJfiiT im- 

K lnCed with the attractive oyiawon .unr, 
n cnLnrs. 4 I n r.ht-r-. diomebrr n-p-aLhci - 
Drool: (ju&fahLaed to -jLiilv-m. Social plates 
lor clubs, organizations,, Rett Cross, el*, 

IJ El, InsLfEpta Clump any, SOU Fifth Awmiv. 
Hi-w Vprk. N, Y 

LUMINOUS Lacquer — Dries fast to nnv 
surface. (lows, at night, Ideal for black- 
outs Small bottle 3Bc. 15$ I Highland, 
Detroit, Michigan. 

184* laNITTON SlItKsrCtLarBrer 41.14. 
g, Q, A Mfg. Cu-.. We* Y ork. 

WINDSHIELD — Bcntctiefl T*n1ly pcl- 
ihbrrt cJcur, C^f^Vbnt kit— Tools, hiate- 
rlals, »^/rhchte0 siutntctkHU. CKF iwt‘ 
paid. Oarage kit *l-eo. PAwnai Oy- 

BCfl Qniiiiftajir. 3BOM r RbPbury , F e ona. 

NEW apart pluafl 30c. 811 East 31. 

Khfish City. Mo. 

F.ECLEAN ulfxi ell without cost. OIL 
never dAtcrlanks, merHj nets dJrt^, 
Write- Ocrvln. Atra. Okluh didlli. 



ACTANE Fuel CompouTict SncrtMca 
mllea-gc, removed carbon Vm tnnuB lib- 
eral trial bottk prf-pajd, abinley Hll Bl I h , 
3500 AlJine , PhJlfL Jelphla, _Penna. 

' M 1NEHAL Mined hern in Jlnchy Moim^ 

tilm naviiM rtbu-rE alld hlhfi*. Sample ITW. 

Manuracturera wanted. XnilLtc. 12 Flm: 
St reet. Ka l^pcll. MontunCL 



PLATTNO OutfStii far nutd parti. Can- 
ned tfi a battery. No tents used. Free 
particular* anct prwJfl. OucimcLMl Cfl. r 
Ate. J. Decatur. III. 



A LI. A brut Lrnllr rs, Wns-tnicUen. parti, 
.-.upphss, etc. 84 pages vital inrprtnatipii 
lor anyone IntercdCL-tl In Jioiul trallera, 
echd 2k. stephe* Co., iBOlPM Hth. Kau- 
nas CJty H Mo. 



READY Now — Plena Ter nloe d^w Jim 
Daadr Tnllrn Inchi^lng six modem house 
LraLEcrs. Catalog 10c. Also new edition pf 
Traiirr Bulldera Manual and caLelog of 
oartH. sUpplic .1 and cquLpnlent. Prden- 30-C 
limn aac nostcmld. Trailer B up ply Co.. 

20* a Fulton It. Waimui. WEb. 



MOTOREYCLEg. HICYCtES. MOTOR- 
SCOOTERS AND HLPFLEEA 



MQTORCYCLJST'3- We Can save you 
mane* en parts and acwdsorie*. liaiiain 
liat uriJ Ji uiil fine, J i I asirc. Ir-rt H^-ndr-rsino 
Ibt 3 He. Triangle, 21 57 Harried, Chie f p. 

HOTORCYCLE pair and 

up. a Linn jh lti'ilitiU ned Bag Cgl. 218 Sum- 
mit St.. Elgin, III. 



BUILD ElMIflQ pup.'i’ r bidgclc, lew cost 
rusLly Rwllt. operate ChtfaplV. practical. 
Dutafcltd plan* 64 cants. Lefcnd HQfeC. 311 
Market street, WbtertOWn. Wlj;ainnKln, 

BUILD 6 Inch dLa. frintlnn. clutch for 
■fihpp. pooeters. Inboards, pa vtt mnwifra. 
PJaiia-, cauiLnBs. purta, Send stamped en- 
velope. Build Cruft Engineering - Co., 
linden* New Jcnej. 



MOTORCYCLES, Recabdl-UPned. New, 
UKfd. parts and aeeesnriea. All mak». 
Las - bo Btecfc. Baraalru. lEluitrated cata- 
log. t5c. IndlacL Mobcmde Bales. Kansaa 
CltT. MO. 



PTBTONB And parts, new And aAcd., alt 
rnDdela, tatalogue and wlo^r» pih HR- 
Beliak, BU N, Mh. St, Louis, ito. 



AVIATION 



3 -"AVIATION Rear* 11 buttons for Hit 
lapel, attractive cdIdjhj - jsn-nd 15 r in ooln. 
Fbu-Uc Art Companv. 5 Sickles Ave.. Nmw 
R dfiticUc. N. Y, 



AVIATION Cadet cxamlnatlDn prepara- 
tion b/ bOUIC btudj caurac-. Rpth^rford 
Preparatory School, Lojik Bcaeti. CaELf. 

PUILD And nv four own motorcycle 
powerful monoplane, home. Eeay, oheup. 
TuhIkhI placL-5. RiEaTantecd. 43.&G. Acrotech, 
Dcarbcm, Mich. 

AVIATION Cadet examination prepanx- 
iion hv home studjj ooltm. nuibifrCard 
n-e paratpry adifK-j. I.OUg Bi k ach. Calif 

yMpiLl.KHjy -special sled 3 blade, all 

r.v PUH . Sizes. I \r- L" f re-i: J-'iiTlI ftirrenlnd 

ronv^r^lop dLaaiaum. 26e. UghLpLani! 1.1 U 
eiaiLure, napplSM, standaru. At-rocrafL, 
FL Worth* Texas. 



EDISON Lifr-timc- Jderagr batlerl-es for 
light and power. ELLtmnalv uc:d biL-.tny 
illiraiL-a. Lem* guarantee.. All Unde re- 
built teen ciuc l li pli'.nL 1 . , inetorc. and edIb- 
erllanccuis articles at baripiln prlct^, Fro* 
ititerfciLltig LUrratuTe. T. Hawley RiuRh 
Co.. Croto n _FatEs. N. Y. 

EI.ECTRIO Light Jilanta. MOO watt r DC 
DIcscL. AC gasoline. Durn.^ Automobile - , 
Da^Uih, Ohio. 

BUILD FLi.-ctrlc plant opetu-tpd by nind 
frem autemoblle ice-sa^^utcie'. Comulrte 
nlaiu and W? catalog ice. LuJuy M;i zlu ■ 
fucturinc, -44t t-cJa^- BulldSnia MJmiL-ap- 
olli, MJnn. 

DBKU1NE Edison batteries for Uf?ht, 
power. Knn-acid FUtecn year life, Fife 
yi-ai' UsLCusidjliaiiaJJ^ guaranteed. Law 

nrisKx. Complete lighting plants. Free 
htcfaLUje. Sw-Jay Company, (Q sterling 
A^onuc B Yonkers. New York. 



ELECTRIC FENCING 



NEW T_YiM fene* elifnlrlilcr made from 
EHibCTiVblJC coil. COPkPlete flans And 1942 
catulnK iihr l-ejay Manufacturing, M7 
LeJay BpLldlng. Mjnue-apijJza. Minn, 



ELECTRICAL KUPFLIEK— EQUIPMENT 



i.i noitSE. 34i0 Speed* repuislDd induc- 
alts^rtallhR mutor* Ill.W; 3&d watt 
aLUtnatlng iSt-ncrataH 12i.5Q: nthcr a Ices. 
g iutk-T Elecitrlc. IB8!> MLtwaakec. Chleayu. 



FHKEI im Catalog— 3 mi electrical 
bargains, LeJaV Manu rapturing, HT 

Le JAY jjnjBfc MMtgBSSh Mtnn - 

COIL Wlndlug, eelenolds. tlrrti^maK' 
nets, transformer supplies., re-bulldltig 
service. Frpn- circular. Thomvfl Corapapy. 
331 Caroline St., NsgiuLh, WlKcemalh. 



fiL^CTRTC Pencil' Wrltes-engraTes nil 
metals. (I.M piAtpairl. ReJtr KJg . 
4aie-TT C ottage Drove. Chicago. 



WE Buy. ncll and trfcdb electrical Wiring 
materia], IlghtihE nxluvnt, equipment and 
iooK ,T. R E*-tes Ca.* «0T Wlneheater, 
Luuisi lllr , Kentuclty. 



WELD ING— SOLDERING— PLATING 



ARC WeldcTS. wan'jfld by the Ehmisanfls. 
Learn wuh 318 pagu lewons manual. Over 
bOO hfiw - to- da - it ph.nC.ca-. 43.44 cuuV. 
Manry>-biirk guaranfe, nabarcweld. Box 
M-534. THEY. Ohio. 

GOVERNORS - -Alltd rngnie iiEJeed con- 
tr-ol. CatidEi?, 33Ci-W Llowallyn. Lcg An- 
fn I ffl . 

WELDING OuLme, f*r heavy, tnedUim. 
light hLulal welding *31.33 ud. Welding 
supplies, accessories, a.o. ^Iccirle w’eLderH. 
Wt: i i* lodiY SupEi-lor Oiv- Acetylene Ca. 
HaniJIUm. Ohio. 



30A 



POPULAR MECHANICS 



BUILD I>.G. fttfl-utflder, without rr- 

orlELdliig ariLii lure: Light plant gunc?riii1.grs! 
D.C. motors; autbLaobllif gL-neratora. Flan:: 
tl.-M cacti. Welders Club, AB-3-m 
M-Fiart. Chicago, 

SAVE 5CKT- Oil a.C. W-idi:r3. Plans. EtuL- 
ieraon'g Service. Canton, Kana. 

MACHINERY. TOOLS AND S.i:FFLTFS 




ENGINES, MOTORS. DYNAMOS 



SUPERHEATED Steam engine, seLf 
storUri#, sLift— fllwsu. 3 1 " bon-. 3-5 ,,r str&ki\ 
lens til I5.5 rr . wtlfllt H5 pound*, vas-JiihSi; 
expansion gear. Trlppc. Wtit Fulbt Ficus- 
am. Hew Jersey. 

Bid Pay JtjlM la vtidlngr CofdsMi , lL- 
welding lessons anti reference bouk 5] El 
pages. 41 iM-kutii. S2.9Q co;w. Monev- 
nark guarantee, Hobartweld, boa 525- M. 

Tray, Qhtp, 

ELECTRIC Motora— to 3fl hp. Guar- 
anteed used baraaLns. Give slue wanted, 
fo f price. Baums MiiLaJ- Specialties, Kam- 

City. Mo 

'i H.P. Capacitor motors.. 3600 r.p.m,. 
£3.75. OLher alLeNiatLjfcg uiid direct 
rent bartaLna. CMCO. 514 Van Burch, 
CblOftgO 



HMALL High speed universal ma-lors. 
I / 10 h. p. Supply limited, £S.£5 n-:i!;L[:.ald. 
McConnell, Tfll Wain, Racine, ff.li, 



WtNlJlNtr Data, 3£5 InoUm. single and 
thT^*jttiw» H fi.H. Motor Data Co.,. Bos 
7B31, Kanaju City, Ma. 

AD And DC genera tore, motors, exhaust 
tana. State your needs. -Queen City Elec- 
tric,. BL9 South California. Chicago. 



BOATS, OUTBOARD MOTOR Si ETC. 



TEW Plywood boat plans 50c. Free cat- 
alog boat building plarvi. The Rudder, 15 

Uumijf Street, Ni^wr York. 

NKW Type ckatri t outboard motor made 
frnns auto generator. Uses, ear battery. 
Cfiminlelc hiavka 10c; I.rJuy Manufactur- 
Irk. 541 LcJuy Building, Minneapolis, 
Minn. 

FULL Blm cut to ahape patterns, blue- 
prints. £3.75 up. Pleasure boats, to 3fl 
luet, itnoeK-down frame), muHiTatcd 
"Build a Baal 1 * Catalan, lbc. "Hdw to 
Build Baals" bonk, $t flQ, Cleveland Oaat 
Blueprint Cq.. Station A-53. Cleveland, 

Ohio. 

BOAT Designers' are highly paid. pTor^- 
skon-als. Complete course by mail. -Cabins 

W^r.lqgn. M on t7LHo. W. J. 

OITTHOARD3 — Bave It- Good used 
parts, all makes and models, Bargains re- 
built ina-tarn. Lnuidnll HLtkj Cu. r 900 

CotT iTne im'ralth. EOatOn. Maas. 

MirFODT Outboard runabout. Build It 
yourself. Kaiv-tu-follow Instructions 25c. 
Papirlar Mechanics Press. 2<(J But On- 

taria Ctilcavo 

EulEjD Yaur 0 M/n b«b with knack-dawn 
frames. Edf.y to aut tOfttbeT, Save 2/3 
builder's cose. Bis boar catalog— 23c, 
n rnn-t .5 Boat CD., DepL, FF, Baglnawn 

Mich. 

FOBD-Mercury- Zephyr nLarine eunver- 
slona. CataloR KJc. Lehman Englneeiing 

COm-aany, Drpt. D, Newark. N*. J. 

OUTEOaRO atoiors, bought, co-id. nr>ed 
parts. QuLlKrard EirJmcMrc, 5JS14 Hatland^ 
An., Esooltlyh, N, Y r 

5 PORTING GOODS. GB^S. FISIMSG 
TACKLE, AftCHEBY, THAPFING 

FREE Boot — "Helpful FLshtng Hlntfl." 
J .i - '. out; compiled by |h.R snakes uE th-t 
laniDua. prlac-wlhhJjmf Rlehardsoh FLod*. 
Vrau need this praotLeal boost no matLosr 
^ hut waters Jrooi flsh or ^hut kind of fish 
yoa like to eatoli. One rLshcrmiLn enlls It 
"C-hC nflOS-t ltulpfbl aid Cu LiHglerj; hJp.Cc 
T utak WaStoh." Send for vout copy: It 
doeaii'l. post you. a cent. Just drop us- a 

tine L 1 'St'clJ j:li: fruc buuk. LLi LufnI P’^liiiiR- 
tf^nts." Addreas Bletiardocji Rod & Rerl 
Dnmpjny. 3173 N, Sawyer Ave., CLiLcaao-. 

Ilhndla. 

ROME Tnakle for finest archery eeuip- 
meilt. Catalogue It!, Bax ItiS, Ro-mc. ST, Y, 
BARGAINS r Gun Jc. Camera 

catalog UK. FLShlriK iind archery eatalriR 
5c. Ooll-tehtUa ca tatud 10c, War.^liid':;. 
^■1 r g t - T-t n d I - r p o n- FM._a -j a tt le. 

DQWS, Arrows. Becessorles, ntaterlaSs. 
Writs far 1943 catalop, HPtftcid’S, lW-i-A 
N Veri rtOjit. Htillyaund. Calif. 

USED GUn:-;, buij^hl, n-nld, cscrhanRtd. 
List atamp. Howe Fqr Consti-atW. Cooper® 
MiJJs, Maine. 

ARCHLERY Equipment; Catalogue free. 
MLd-Wh^t Archery. EflSt lltb, Dtll- 

enm. 

WANTED — Gdhi. O0:iL|ii:Li:jil." Eu.v, sell. 
Krnde. Gordon JasJyn, QTeen11e!d. Maii. _ 

"RATHE arthworms for P rr,n r . » in fg T - 
maUoh free. Stamp appreciated. Bui nan 
Zixilagieat Besearen, 10B "F“ Broadway. 
FMrlA, I1] r 

ATHLETIC EQUIPMENT— BODY 
LUUKbita 

ACROBATICS— FI I ns. air J5omeraaulta. 
hantLipringa, Imhdbalahcins Circus meth- 
od instruction. £2.00. Wallace Power, 
W Vi-nfl, Kalamamgq. Michigan. 

HAit-DEi.La, e ifiTdmi eaulomesil. 
Courses SpcoLal oJTuri! F tee huukltL, 
Good Barbell Cn.. 4G7-DaFU, Bo. Otand, 
St. Liiuls. Mo. 

HE strong, muscular, lull nr s>i:y. Araaa- 
tna new Mdy-buLIdJnff courde. WrltL- 
Olympic System. Dept. M, WatorvJlLe, 
Maine. 



REBUILT Outboard JnblOTK. Pully guar- 
anteed. Over 505 to pleE from. Bend 15c 
lor oompJctc list, d.v.r ,^ n bnuk a tic, 

Buy now before j]T‘JcL L a UdvnnaL L . ChleiiKU 1 ^ 
largeat dealer. MMters A: Bor, 214 West 
Chicago Avo,, Cti i-cag OL 

MAILiNE Cunversian parts for all auto 
engLncs. Buy here and .?ave, Gonvicrnion 
flirts COij 3jg Adam. 1 : St. L B ur.tiin, Mic;^. 

CONVERSION Intormatlon. autompblLe 
trAnsoiLsnlons. menl'fo-Jds. etc. Plans tl, 
Engliw pmhLpjcu W^d ffe«L ConveraUsii 
Sr-rvzcK. 72nd Drive, FTuahJng, N. Y. 

KAYAK 5. OutbOflTds, rowboats, durk- 
bon t- r ., carLstructlnn kits, :5c for catalogs. 
Cre-Craft Bo*.t3- MILlburn, New Jersey. 



ANTIQUES, RELICS. INDIAN GOODS, 
CEEIOS 

FIVE PLJTfirent IndJuti Lttfls SDe, CalA- 
Log He. The Slstershop, NortlibtaniJ], 



10 TINY BeilU tildE perfect bird mrrfrwa 
£1 05. LLat free. Lear HoweEl, Gleawaod, 

A r ka nsa 

GLASS, BmJcJi. BilrtctuEa, edrLfls. cata- 
log 5o. June* Antiques, NDCthbraneLt, 

Kunaas 

ANTIQUE Firearms, awards, diggeia, 
powderhoriM. Indian curias. Lists tree. 
Nagy's, Smith iSth. PhiladclnhLa. Penn*. 



INDIAN HelLcs, coins, blELq, gensK, crys- 
tals, ctinos. ate. Ulustratad ratuLog 5e, 
IPs anomrit arrowheads 15.00, H. Daniel, 
HnL Sjirlngs, Ark 

21 GENUINE Indian arrowheads. £1.05. 
Catalog Geo. Holder. ULenwaod, Ark. 

SWORDS, ri.tNiK, dfiJUtert, SrpLOf list 
10a. Robert Abels, S5DA Lexington Avt. r 
New Yqit. 

INDIAN n.-Ehe-!.. biluiiwrjTJt. tOina. turJya, 
EPinerals. oid glass. Catalog lie. Intiian 
Museum. Dshama. Kansas. 

FIELD OLUSt3, Ti:i.L»CDFE3 AND 
HECItOKCGFES 

TELESCOPES. MSCfMfiflpefl, bLuOCuLaTS: 
bargain eataLog free. Br uwnfieuue Cum- 
panr. 325 We?-t 45 th Btreat. Naw Yorfc. 

BEFIfECTlNG Telesaopea. $*y* diam- 
eter. aqua tori ally mounted View nlanris, 
aLira. 51^-55- Write- StyaCOpe Cd. r 475 - 
5th_ Avanua._Nvw York. _ 

LENSES — Build your owii telescope. JleLd 
glass, microscope. rlPescope, etc. Assort- 
ment of fifteen lanses— £1.05 pgjRuild. 
^lightly cblppad an edao. 6aicsfncti*ti 
nb^nlut^Ey Ruimmlaed Aninriean Lena 
Company, 324 North Mayfiftld. Chicago. 

no 05. PETS. BIRDS, It AUDITS 

ANIMALS, Birds. t¥frtlJc5. AIL klndri. 
Strict stamp rpt 1 Uati Snake King. 
HTOwnevllle. Texa&. 

MONEY Rn-lilcLR rnbbLU. ^Iav»tlBaLa." 
Folder IDc. CUss v Babbitry. TLftm. Ohio 8 . 

ST, BERNARDS^— All bifeedi— Detallfl 
fjeei Boot 10B colored pictures, -dcsnrlp- 
tlons rceagnlEcd breeds, 36c. Royul Kyai- 
i3?fes % N^. OL Cha^y, N, Y P 

TREES, EjHftrS^. ROOTS. HERBS 

IMPROVED Nut treM—for buctyArd 
habby. Ml-, ny kliLd.M. IcifiiTmU t ia n free. 
Michigan Nut Nursery. Union City. Mich. 

EVERGREEN Tree seedltngs lor aorins 
pLantlng. Cei titled. Hardy. Good q'.ml* 

Ity. Order *-arly Silout^I Evergrec-Li 
Nii^prtCT. J4hn4tOWn. PtJifla. 

FARMS— FARM LANDS— REAL ESTATE 

47 ACRES, FurLilillKd home — £I3?M — On 
highway, handy village, few s-tepa to ri-r- 
ci; part tl Liable: 'J rooms. 3 ClrenlHtfta. 
t'LeotrIcIty. bc-rutsful buy view; nun- teal- 
dr nt ni'nn j;acu-LHe«; ihugi? SO new catalog 
11B4 bargains many states mailed fr?i L - 
S trout ReaBy. M5-F flLJi Ave„ New York 
City . 

GOOD Farm bargains. Wiwhinutaji. 
Minncibta,, Montana, Idaho. Greson. 
Nurl.li Dukota. DrEKndabLe craps, faynr- 
ubEE chiaJiLu. Write for literature and 
ILita dtsrnbing typical farms Cer s»lr 
Specify state. J. W. Haw. 1L3 Norther a 
P ur. iflq Ry._ 5t. Paul, Minis. 

□ OVERNMENT Land li.05 am up. in- 
formation all sftttEX Centfl. NatiOSial 

Tax Service, 1031A Majestic B l dr, Detroit 

45 ACRES. Wear WhLIe River, ninlin- 
nro^ed: poultry land. 1350-. i& down £5 
month!/, Frrft ll£t flfld llteraLure. Rub- 
tiaid, 219 Orossjnan Bldg., Kansu City, 

Knn;, 

BEE The- Highlands ol LouLitaiii. ChulCc 
out -over land selling at Low prLoes on lib- 
arn] tonns. Df-scrLptaya book sent up^n 
x : ■ Lq m i : : ; L I.imir- A ril Farm Land Co-rpck., 

£73 R. A. Long Bldg., Eantos City, Mo. 

FARM MACHINERY AND HCFFLIKS 

MANY Have built at shclaU cost, their 
awn garden tractor powered by engine 
frftjn. ^lEihJiig machine or tawn nmwr.T, 
Etc., and fraud./ farm, tractor powered by 
aid autoiuobilo engine. *L.M brings our 
pbiLLs uantpaid fur biilldina clih^rr r^tatfl 
whkh la wauled, plaui fur irardun ti-aolo^ 
or farm traetor, Bhaw Mfg. Ca., Galea- 

burp. Kansas. 

POULTRY AND FARM SUPPLIES 

PROMPT Shipment bn 3 ekm ChamuSon 
chicks. Prices Lew. IB yanetlos. Sescd 
or umexed Catalog free. Salam Hateh- 
firy, Bus fiL, Smlctn, IuHIlielil. 

DAVIS Chicks, amasmaly low prices 
this year. 2 1 rariaUi^. Gatalasr frr.R, 
Davis. Paltry Furm, Route 34, Ramsey, 
Indiana. 

LOW Tdatorr UtU&$ on poullff equlp- 
maut. Wire fabrics. Free 190-pajte cata- 
log. Hil&scf Fen Products. SMS Wc-it fiSth 
Street, Chicago. 
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MORR PmfiLc IrttJJL ]?nu] Liy — -Learn hOW 

uLUets get Ijlk" Uftlly Income. Rend Amcr- 
lea-'s Leading poultry magaLEine. Thrrt 
years &tfc r six month? IDc. PduUt^ Tirlh- 
mil, 1 , ra-pUrtmnnt PH- 1, M&UJdt Morris. IlL 

HAlFK Lurkers lh* n*w M; L k,- 

1 1 Bun. 1 H 1 Lg |30UU.D4 pfif year- in your own 
back yufd.. Writ* lor Iree Lruo-rmatlnu 
t*lllntf now. Address NalLonal Turkey In- 
atHuto, Dept, l, driumbuii. KanKiL 1 .. 



PROFITABLE OCCUPATIONS 



WELDING Faya. L-cnm with 1D43 Grad-r? 
aStn»] text manuaL &15 po** 1 .::. Ov*r SM 

S1Z.IMI copy. Muckuy -back f;' D lh J" i'l kl - 
fa, Hdharfwald, Bffl K M-5H- TfOE- OftUfl. 

u*\ M WEEKLY, Mude mowing rauah- 
rooma, fresh, dried. Do ml men patm-t 

'HI 553. Free spawn. north American, 

idflY V o n p r. Toronto, c Ftna d-ti- 

STANDARD Rabbit /our nil. Mil ton- PiL 

3 ytn -T S tLO ff. finpn plr dimn 

MEUtfANICilLLY InuLtiwd mm — 0-#t\ 

unil gterftte prJirm] appliance rcputi tihQp-. 
Cutnpli'Lr, j J I liM Lr at ini cdiitkc sLlDWfi you 
how. Welding. refrigeration. motor re- 
pair, how to business. ole-. ™l| ptuiSLi 
tjQtcrud. Fj^e LLLrruturi!. Christy Supply, 
Dept. fl]6. 2S35 N. Cl-Li L/at AVl. . JChkHlfiO. 

PROFITS From ciankcasa drainings. 
Save plenty ! Particulars. Bx IK. Austin, 
TexOg, 

RAISE Chinchilla rabbit* (at un-. W? P«Jf 

up to ala dollar. 1 ; e-ucIi Oa.La.l-UK and Mffl- 
oracL me. Eoute -Lotoloif- Tear subscription 
Rabbit Magazine lie. Htahl’a, Box 10, 

Holme* Fur k. _M d. 

WILL ¥qli give lie 5°fc Hilt MM you 
make? Afternoons freer Wart name. 
ta.DOQ month rL-uoirtLH] ft ice DLl-onaL— full- 
time). Exncct surprise! NatlonaL Box 

1_24C. Sun Rrmurdlnm. P alLf. 

ANNOUNCING New barne .iLndv iinunie 

In rcimnicrctal bating. Good Held. Nearly 
ilenrrAMgn proof, Common achgol edise*- 
Ljuij jnj.fGde.nt. Send far free taukl^t 

portunltlcs In the Fating Industry" And 

I'L 1 Cl LziiT-'ru-vcL C_-'. . National Hiking Jnntitu (?, 

laiA Jfltehipin,. Dcp:. 3433, CPJea*o. 

EiAJKJ-: An^orn rabble*— wool brsisga 

45.00 Ertuftd. l^iirUcularp Jme, Grli^tead's. 

BdwanaviUt. ElliMla. 

YOU'LL LSLfr rratlvErinR ffllrTSm Lnbta- 
waic. ruartna cnipiwd 

aLhiis. OuCELt prLcES. HprlELklc, Flatar. 

2M, MarJotn, IndJonA. 

ANGORA Weal rabbit* pay. Anfriu'i 
EaahiKt tfrnwinR fcndUJGtFP. BtATS now. 
Dafcat* R abblE.rT. Oakes, North UaknEji. 

MONEYMAKING I duOA— Latest bggb- 
Rnrs-^m oalAlofr 3rec. FdDular MecbabJcs. 
n33 BL. ClAtr, ChigAKO, 



HOOKS, rERIODlCALS, PICTURE^. 
P«TCARM 



RKMNLilNCi: Wc rebind books. BRsLoa, 
aud tiyiuaiiila. AUractLvg ancL ruisn-nublr, 

A Ltd. maAB^Ine bi^dnm. U^kman luciA- 
Ei-y, Dcpt. D. North M ancheater. Indiana. 

SAVE Moutfy, tiuft-M, mnterlnl— IK meth- 
dda. Ania^na new hook. DclaSla free, 
AL-mp, Highland Fart. I llinoia. 

PHOTOGRAPHS. Samples, lint, ^25 

erntn Hunter ’4, 115 Ctiurrli Btnwt, Pcr- 
KiLtniii , Mlsjsnnrl. 

EXCELLENT BparetlEdc pruHLa tiLkin? 
sybtnrlpuoiw— JCflb maiarJneA. Cocati-JetE 
^ Lu rt.1 [i u ssupu-lLua !rcr J Piiies, MS Monroe. 
FUoci; I 'h u . N.JQ 

PUBLJCHTYj “FrofltAbie PUPltdtFn" 
lsiShJy endereed bo^L, Lclb hnw tc rite, rtl 
prepaid, Iram Doraet Hnuee. F’^h- 
UAbjnr, -ia- Wfig-t 4 S fh 3 i?trf?et. York 

GENUINE OH patULlhtf* ExL2" ii.flfl- 
iD*3ti'\ rim. di£>lU. rc-lIi 

R^nd, Ctn-vrj^r.d. QhlO. 

ARTISTEC ri’i-utuK^S ptiK. Un L , sarauli-, 
dirn^. Funseitc. HS Nunn EuUdtni, 
Rpche^tgr. N. Y. 



ART Pretty ftri plettirea. Nifty new 
«rtw. Complete aet IS pictures il.OD. 
l-aiimpli- piLcItJigiy 25c. tlnrh pictnn: JfiiLI 
ihDAtcuard ak a* i^i3^ r Harleiti, Box lu. 
Htatkon J/jfew Vori, Dept . A 1 U-B _ _ 

ART Studies -Maflnijnes, enumes. trooXa. 
CiLtulEie ILh:. ClCrrarLU n, AP3!F]i FimL Ave- 
nue, Nuw York City. 

DABtNt> Exposure of ]«nxal und Hlennl 

"rarLr-m'' fhal niiidi 1 iiyrtmm fdT Eiie- 

s;iKratAi%. ValualM^ to cnnsLimei^. Twen- 
iy ccmpEcte -chapter*, ljostpaid Si ,M. 
Alnuo. fl Sl Alle n. Alkntnwn, Penniu 
AMATEUR An Itanoio&fa — n x ID enliirae-. 
Qient of the moon — 50c. J. Lac-ple, 153G N. 
2D, MJiwraulEM, WlB, 



CURRENT Copies buaincaa, 1-CteAtlOrtUt, 
divrmihik rnufrLVLiLMK. Choice *00 dLUcrest 
p.ibhcsLClOL'm. Frue prJee Hit, CommrrclAk 
EnaravLnff FublJifiluff Company, -MU Ngrth 

Ritter, IndlAPApoljB. lndiun% 

MACHINIST'S Heiarance boolc 1 1, 00 
POAtpatd. O. A. Kmrdien. JiJi) - 4®Ui St.. 

iiook lyn. N Y. 

BACK Number niiiBUJU-nea, Lmt 3b. 
Bmn^- 1IM1 3W sfact. Bt, AShina, 

N. Y. 

ANY BOOX G14W. died, unt-of-prlnt, 
rarcl promptly atippJJedl Lowest prieca^ 
Send lor Ire: baruam catsiloffues I Old 
Pi*f'n Book 0hop. Msfi Aroiuhu Court. 

Pajitkae, tilth. 

llACK Number moyiLririEa, aL'.u bodk. 
bargains, hut Lflr Magaslcic MArt. RteLyn. 

NY, 

" TRAVEL By rnuli: biadUCul SieDiC -:1 1 ..- 
tos, T cxA*. Mla±l£5tppk r LdiilAlana. Four 
-u-^i si nn Tp.in.st Fic-turcs. KHaorc. Tr^- 
ARTISTIC airl pietura. Real BHdnta. 
A pwtcmrd* i&o. H) — 5bo. 6P — SLOP, l^cott'Sr 

33 343, GaTlugtgn. Ky. 

LATEST "Wnudfcird'a Trial and Error'" 
Sl.Sd. roundly #3. Arthur Lkfshkn. 30$ 
WftBhi njton rtvb. fftriiM, liM. 

HOUSE Plan "books- -Laica-L tTu*f — H bt- 
eulcL i:aialoi£ f cl-i: PupuLui Mechanics. 633 

HI. Clair. Chioako. 

GA M ES— ENTh ItTAINMENT 

YQU Can ntartaJn for an octaaiom 
with TMet Chalk Qtunta. Lauffti produc- 
ing program, iLPD. Catalog 3 Dc. Baida 

Th^ Cartoacvlxt. C^hkwh, wu, 

FLAYS. DpureiLLE, nuisieak cemCdJua. 
coniDluto mknstreL flmt-naita with sens 
prggrmmE. blaokfaev skits, vaudeville rirL-j. 

Li'.Oli i>l l . dJalcip;, t-; , i:i ta M'j-nH. Juv^clLLu- 

nlava and songs, musical readings, entar- 
Lkleimp-nt-'J, taafco- 0 -p ROCiflfl. Cxtuloff fm, 
T. B. DenlBOD A COl, 2113 N. Wubliah. Dupt. 
£3. Cbioago. 



MAGIC TRICK fl, PUZZLER. 
J u iK I :k NOVELTBB 

DOUGLAS Fiuduaji 3^42 rataliw -o f r.aik 
tnoks just mitl Trlcka you eah del U-rand 
ikiny c-Aecte for pocket, parlor, stage. 
WJLh toius. pirdu. cigarettes, rmtes. balls, 
ihlmtli^. apparniu^. M'LgkO bOOlU. Jllu- 
ElOim. Bend only 3Gi: fdr y i ■ n r ' . s biggest 
ontaLbg vaLue. Douglas Magic Shop. Bnx 
274 , |3n]]ag, Tcim 

CLQUDG Ol ulnuke- Irom. Lln^rj 1ie». 
empty hand effect, mptllyltiff. See magSe 
ckalrr nr fqr prrtm-FOnriOC tube £End 
50c; three, one duLtur. R4!gan Labamtarlrf, 
Can ton, N. J . 

" VENTRILOQUISM. Scweta revealed. 
IJl'i:li nLudy nmrur;. PTri 1 - parllmil^re. 
SUta Ojjl:. Frud MalUn Bidjuu! uf Ytn- 
Iriloqulsm. IWi Casgra an Avenue. Detroit, 
Mlchlgm. 

new; Slntpunvd card trked^r ShIT- 
wortlng mlrgEtw i 2 ig icoLoh Particulars 
Irrr. Cgtmway^ H--1T?, ChumpAlgn, III, 

POCKET Marie. Deluxe catalogue 
IwimCy-flve cents. MarlcrEiit, ttairlsbun 
BtaliOJl. Htfimiou, TiLkaa. 

MAGICAL Bonks, catalog tree. Hosier 
fi jjf -c njn rt Ty Stiff t. Au bpjn , Hct Ynrk 

NEW VanJsMng Ley and catalog 35c. 
Btorling Magic, W John R. Drtrdt Hich. 

PROFESSIONAL MiLgjO for inHUitm! 
Pocket tnelcsl Joker's novemefi 1 Hun- 
dr#M3s of Hk-jils!" Cmraplftfl |Jno? Tm bjg 
eatalara eonibitied lota one glaint edition i 
500 J I [us trat I oni I Only IDe. Vick Law- 
atpn, LrpL J32. Qiii>cna Village, N. Y 

TORN And reatared. napkin. Wnrl-d'a 
finest. Cofnpkte 11.00. Paragon. 333 N. 
Michigan. CEiLca gp 

MAGIC Age tarda. TlIIh anyone' n age. 
3c stamp. Lawrence W. Kilty. BlrcUng- 
hwn, Mlchlgwn. 

BE A maelLiau. Large pjofetiLonal 
mggic caUlnn-Lif of latent tricky aftc. irc- 
londi, £!■■■] 01* Narth D u m-bprn, Ch ieagn. 

HOLLYWOOD Special l Maalckam but- 
ton . catalogue, ghost Illusion and free 
I rick f<?r 25c. Magic House of ChArlc*. 
Box 553. HoBrwgod- Ca llfoi g a , 

EARN Uiibey 111 cmV trnwd. Call bibLKj 
ol strangers . tell unspoken Questions. Pro- 
fessional course mind reading, spirit writ- 
ing, etc.. $1. It cndcTH-c-n , Qqt 341 , 5an 
Bernar d Jum Calif. 

WORLD’S Largest nruressional magic 
^hop ke^M you in touch with latest tricks-. 
To receive mailings Aend 2 Sc fu-r 1-042 coU 
alag. IIoEden. 22Q W. 42nd Bt. New Yo-i. 



MAGICIANS' Headauartbrs. 3'16-nnse 
caita-l-wf. ootket, narl^r, pr^lej^iMigl txlck^. 
250. KiELLur-a, M- L3L1 WuLaut, PHtladel- 
Dhlfl, 



OLD STAMPS WANTED 



1 WILL Fay ijflp.-qfl each fug IN lu 
green FrunklJu i; I Lk jzi |j:i . rotary perforated 
eleven (up ta $L,aon .00 each imiiu41, 
6o today lor large Illustrated loldcr 
shewing ruLi.i.nng prices paid. Vomon 
flaYer h (2a-FM>. ayrig. Ohio, 



STAMP COLLECTING 



WORLD'S BmalEuet aLiiEiiLLI— ctlucnOud 
and triangle stamps, free stamp m a ga- 
unt-, also BMgnSflur lu study tout stamp*. 

w[|ii large cgllKllmuE mI hIjijei |.l l ; from 
scarce ceuntrLcix. A bargahi. 5t wllii ap- 
provals. Capital Stamps, Dept. 2, LltlEo 

Hook. Arkansiis 

SENSATIONAL Combination offer! Bid 
pnekft 1U5 different Including Iceland, 
MancJiukiia, EcuuElcr [Amt marL Heg Sn 
full rolonu. DaoyJg: alrmaLLs. -comineRio- 
ratlvcs, trianglo stnmn. *1 United Statusl 

c<jjnuteLe rw:i UcJEcd fatalca telegraphs, cal- 
alocliig 30c. racket British Caluules. ln- 
otudlng Ow-ulor. Hyderabad. Burma Incw 
CCuELtryl iuhLUie iieuI egnjnatiOIM. Swrce 
Far Eastern JCEmbllc mtalmima 50c. Big 
jIIuhI. rated lists ol other baraakns. Total 
cataLbg mice over 42.oin All for onl? to 
nppro-vuL nnollcants! WurJd-Wiun wiLimp 
Compahy, Departmrnt 530-N. C&usden, 

New York. 

OCfflfftMRATg EUmp# rjLtulog 1335.00. 
But 25 n buys exact laeuimilleff (will baMo 
experus). aend no money; your reuucii 
bnng.i Uiljm for j tk-i: 4'xujh i rLiL^i.on . George 

Wrntx. IXpt. F. B an Muttw, I-tjjj:. 

40,005 VARIETIES Forejim, approvals 
]. 4 C up, First Class Hervj.ru, hanrat price*. 
Jadr treatment HepncaentaU wu sulcetloai 
on rtQUest. FKEjgwip ^ tamp Conmanj. 
Vineland. K J . 

*3,50 CATALOGUE "Fine adht United 
Suite cnminemoratlVW |i.». ReyKlbhe 
at*inp_ Exchaage, Dreael Hill. Pcnna^ 
VICTORY Fadtut free— Include Htamrs 
inHD TaitganyLka, Barnea, anLauI, *curcu 
biibyhi'aff. -coronation, early Victoria n, 
alrmaJL, inup Htkjrufi. with, big oataloguo — 
ail free — iwnd 5e Jot njkbir. Gray Btamp 

Cqcn[Hii Ly, Dept. P~M, TcirpntJ, Can-ad*-- 

BEYCUELLbJh, Hold. Caymans. Man- 
rnukub, Brunei, Turks ChiLcn*. Brltinh 
Bulumpris fCMmlbakantn. EvervUiltiiif 3c 
with ■ l l 1 1 :■ r i. 1 T-- LL J m . Viking, llff-55 UlIntAn Bt.. 

Hrpoklvn- N. 7. _ 

POSITIVELY OreatHt affer— 100 dlETer“ 
ent IT. 3. aid and rpcept issues &0c: 50 
different U. S. 25 It; army and navy 12c; 
bicentennial 10c; Ohio caitiLU^aiiEm. 5c- 
Absntulrty frpo to appruvai apottcants^ — 
SefiObltenteuhia] EiTMHltJcn is-suc of 1335. 
Amnrlfdh Stamp Exrhadge, 2420 MenL- 

el»i-T fc Jxtroit, Mjchlgan. 

(PORTUGUESE Empire) or fAnanish- 
UalianJ kflO — 230 variety 1 mixlures, uIhelLj, 
cPmtaEmaraUvrw, *!,«. Flank,. 3104 - 34LP. 
Street, Aetaria, New York 

AGENTS wanted to sell stamps, no in* 
Vea Latent. WiliJam Waugh, '21*0 H W. W.„ 

Wa^ni ngtOfn, D- c. k 

U. 0. mixture, including* hltfh values 
Abd tuUuuriudmLiv^i. i5b, DavLii, liei\ HU, 

Newbu ngJi. N. Y. 

FREE Mknt het Austria aemJ -pen tala tg 
applicants for selected torokgn approvals 

in nr. ts. HcxotO, HOT TUP, 'Woodbftycn^ 
N. Y. 



MIMT Clarkn with- Unil-rd ftutra c&tedoff 
5c. ApUruVule. Gubreelkt L 245 Andtrrr-un, 
Jotlrt. IU. 



FREE. RIs packet, Bruzil, elc. Apprav-- 
iilfl. FhllJb SLafferd, WujtJand, Ey. _ 

mmOHlA 25 Different 10c. AuprurtlL 
H< , r:ne i .s Atanip Omupjny, Box TT6, Himip- 
fltead, H. Y. 

UNUSt T> Foreign. *etn nt baiea-ln priors. 
On appratal agairmt reference. Paul 

Rogers. Tii^r^raivas. Oh-ld. 

2(B DIFFERENT SCuth and Central 
American lor 1,1.13. William Leedom, 
ML C inmH Avenue, Glrnslido. Fo nDR, 

wdeii4iwme“iV on 

»quett: 2Qd different $1. GrteL 403 Oak, 

Davenpo rt. Iowa. 

£ Id UNITED State Mamp; packet dol- 
lar values: JIIuhijsu-lI brochure Canada 
stamps 3c. Febcr&an. Bex 31, fit. PwdL 

MInnBMrts. ^ 

NEW WlmteaEa entaluuue. Flffty-eLghl 
page ILst iTtt to dealers. Empire b4amp h 
Dept. 5. Toronto, Canada. 
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POPULAR MECHANICS 



astoni bring! m Diffcreni 5c! At- 

iructl. u approvals. United Stump Servlet:, 
J3CX 401- K, Lexington, Kentucky, 

£G* FINE in»d U. 9. Et*r*ra with his- 
turJcul eu Velf Of UlvjJ Wilt period, i>nly !jg, 
Wright, ME Mealy, Hagerstow n, Bid, 

CT, S, *BT;l-tD42 ^fixture, giT [Kiprr, Over 
E1IX1 stamj pfi 30c. MeneLL & Ca, 203 Fl-cij* 

more St., Brooklyn, H. Y. 

T E-:?h CftrU pinikn-tr; Li m [-mulls. 30 Urlt- 
jxh >caLatLl IlIm. Free JLlUiUfcmd !Li^ r 

Creeve y's r Berwick, Fe nm. _ __ 

SO FILES KWft'fcLifdlCWatl. idcL Album Uc.' 
DuLCaU JJ Winter HLU. Masa. 

PHILIPPINES— Eight dlffurent, lOcTofcn! 

with approvals. Res a, ii'Jl Parnell. Chi- 



CORONATION'S, Tea dl'Serent 0c with 
Junior npi'tovais. Lange, East Frect own. 

WBM. 

FHiStJr Bavarian re 1 1 road, 14 varietur 

HeY Brntnir fcurkff, S Da k. __ 

U. 6, Parti iJe-rf-LTuLiiLi cnebidete 113 td 
act- 2&C. iLpsjL-bi iiJa included. BedJlCL 

Walton. Ne w York . N. Y. 

KNOW^Yubt itAhfepal Ren 0 '‘F-WtWtU" 
mon thly, Be year. Alhamb r a, Calif. 

AIRMAILS. Special selections on ap- 
proval. Ireman, Hok 2DiM. Khn? -inland. 

UNFICKfc:D3 HU) X), ±*. rcMcmi** an dirf- 
pirvnnts— 10c I (TOO— MC.) HI VanvqcirHlE n 
HVbdbian, PrcifUL. 11 _ ____ 

LOWEST U4it*d Staba kChISliJ prices* 
Tie* dJuKliac-jd catal ague. CraevBy'a, 

Berwick Fenna. 

CURRENT CapJ-es stamp. business. voca- 
tional. diversion magaHncs. Choice <90 
diflcrent pubbcaHoivL, Free pii*e llit, 
C^rnmerujiil Ibigi-ivlng PublLihliLg Cujll- 
jpftdy, 3fC North Hitter. IndLanapaila. 
Indlm. 




Wtw f'rw stamp*— Fascinating contest 

Every .approval applicant tLju - Hg gbli- 
gallons — Try year abLLLLy. Mutual Slump 
rarwlce. Fghowj-i California. 

SJJQKY Mnunbm sheet with 10 beau- 
tiful coni me mar a Lives. AppravnL; Re. 

stamp Shop, 59S Holla Pd BLdg , St. Layla. 
Mo. 

FREE — Two -good set*, one mint. Ay- 
uravak. Fwtaiffe 3 p. Varfo Stamp*, Ha- 
■dnp, WLaeOdJHin. 

TEN CntcT-a'hwpHl sbmpj, Jc with ap- 
prov*b. Kngpp, Bo* 5 Ml, BrtatoL Otmn. 



WORLD Wide mUced 30fr l&fi. Baker. 

Box lgi, Neff OAStle, jp^dtanni. 

40 DIFFERENT CnuilMIMtttl™. cluir- 
ItF, pleiortpb, Far PMt. Lpvxcil, 

Ukmirui, Fonce, J-£ i.; : : m.iji , ^[u>rmuui fata- 

Ipgbti value, 3 fiuHlij only to approval np- 
plicaQt£. Motiesetn, S05-M Faith Avenue, 

Htw York. 

FINE Approvals. fresJiLy mounted. Fast, 
personal ear vice. Tell eoe what countries 
ion prefer and FLI send thrir gtiinsprt, 
i-ikLiLLLiT, i-lS Kuni Oceaii, Luri|j Bi'^cl'i, 

Call! . 

WHOLESALE ScipyLtununis te dea.Leii 
loi 10c poatAge. iULidieds ol bargains. 
Oro?sman Stamp*. 1HJ West 42 nd, New 

York. 

FREE I Austria war set. Fc^aira 3c. 
Wldliain.i, Bflfi Arghrr, E il >" CHy, ULcblflArt, 

FREE! Ptmy Ejprpw fvet (fsoslmikj'a. 
Postage 3c. Hohtrts. 403 Bonding, Fay 
City. Michigan. 

FZFrllFN ■Cflmmtolplrflth'e-S With ap- 

provab. Walker, £120 Nurih WiSli^ns, 

Fort land, areean. ^ 

U. B. approval 'stdet 05^ compEett 

Parlcv 13c. Bon Ha. Hinnea-pollB. 

FREE Ouatemala bird set to colleetora 
requesttfix unproval:: Lattn-Amencan r 

Bax 92, Haywai-d, Ca I i NjtllI a, 

BOO APDRE&a Sticks. 2-4 line, quar- 
ter; approvals. 121 -r Wjl-: I u n i-r L ■: i □ □ BndKr, 
New Yoik CLly. 

FREE! 10 ComoieoKoratjeai! With, ap- 
proval*, l" Box 3214, Fox Lake, Wisconsin. 

TEN smiling Great- Britain Ofcorjw VI 
eataLofire value 60 eenla. sent utmaj re- 
ceipt of fifteen cents to those requesting 
□ur seLent+id upproviiLs, FhiJatehe Salea. 
BOX 11, SlalLCicl G, N:!W York. 

IDENTIFICATION Bracelet 11.00. Thick 
SLitMcik 3:1v<t Tup ZLdvrrlL^ed paae 300. 



Sic FOR NflthEPRr ftcaree set or four 
nus-sLan R-tampH ta&tli^lng 81c plus giant 
lE!u£Lraied hargahk iss'Lh. All nh^lul-dy 
free for the name* cl three friends ^Lua 
collect stamps. Frederick A. Pitta, Fratn- 

Ingham, McssaCh us etts . 

FREE I Leeward la., Cayman lx. a Turks 
and Calces plus. 50 dlfterenb mini Gu& YL 
cnroniU^r! paster stumps, to approval 
Rei-viCfl appEtcanti kumHiik M paslage. 
Tatham Stamper. EpfLngfleld-20, Mans. 



1 QKJ MIXED U. S. aid UtLd nnW 25 C. 
Approiftla. WealherSy, AnLherir., Ohio. 

DEALERS — Wholesale lut. FtoLaite 3e r 
Frank'*. WOO Chalgrovc. Baltimor e. Mil. 

UNITED State* stamps on approval. Wh; 
fldcr a xdect stwk nt rc4*onablc pneea. 
Over 1300 imtteLi-iLi u:l hjin.rd. Ln-nludnig' 
scarce 15th century Issue*, cainmeiniH-LL- 
tlvca. airmails, parcel post, revenuea, t>L- 
^btilpEw und Minfcdcratc*. Writ* today. 
i&Outhtrti Eiunjp Ed.. Box 70, Mb-apid. Fin. 



APPEtpVAl, ShecLi PrndCTlCfc B. D river. 
191 FlnaELce Bldg.. PhJlud^Lphia. Pcnna. 



(turn U o. Ml^rd. dime and 4c postage. 
Jenl ^LudiP*, Port J<:iTi L rjinn. N, V. 



NF-W 19“12 Bargn jp packet— Over 190 

lMiThttciL Miainpy; [nLlad^j. sTnipfle Ll fTivp - 
teiy stamp” elow prohibited In TJuri-d 
States mall: stamps jou p l] treaaure Iroau 
Ascrbaljan. Gccrgia. Transeupeasla. etc. 
Cpmulete jmeint Jor only 3c td approval 
uypS:exn.t£. Cactuii Jr, Approv-aL*,. Hox 

1B70-M, Ttmaon, Arlaona, 

BRITISH Empire ri>lli!ctiiMi! Burma. 
CypruB. OwaLLor. Sarawak. TaHinanlti; aLeu 
3P utber British only fre with pictorial aud 
DDmrr.tm.r3ratiVE [ipprqvah. Lyman, 'D3 

Hasaau^, He* 1 York CUjf. 

100 DIFFERENT BrlL|iill O^lvnln— 
S Lam pa from the four cornet* -of Ihv w'Dild 
— Special Iflc to approval appELcants. Of- 
ncial gta inp Po.. Fi tniiLuu. jf. J, 

ibo 'MisCED United - States 9c postpaid.' 
Pnttflr. iaii-P McOcp, Kxn^iy CltV. Mo. 



BOO UNITED States for IOC!! 590 U.S.A. 
— absolutely unpicked and unsorted-^UBt 
as received tram church mL-^Lcn*. Many 
varieties, including LUEiiiEiibucnLti ves, air- 
mails, high values up to £5.90 denomina- 
tion I Sfriee cnly 19c to approval appli-. 
eatitiJ Money buct if not dehghtcd. Swan 
Siaoip CO., Dept. 6QB, Dunkirk, N, V, 



UNITED Btate* approa ,, aLs complete ecv- 
emge, hue quulaty . utlrqctlVC PTlCQS. Sem- 
ItiOle Stamps, Bdx 429, [Inrgput Drove. 
Florida. 

60 DIFFZ3RENT If. 8., includfnff com- 
EnemoraLive.":. nirmail lQe, No approvals, 
BEjdeuherg. Barada, MliJi. 

WFtsK.LY Stamp nnagaiina^ thirteen 
weeks , ID*. Stamp Journal , Kalamazoo, 
Mlrh. 

50 ASIA I9e. Big 50^ dlMtciUELL appraw- 
■1*. Coverts. 39 State flL, Rochester, N, Y, 




ipg Years' aid 25c. 19 cUacrent 
Indians 25c r large- hundheok ol coin* 59e, 

llBlfl 3C._ CPI fi 31 kj p, Al [lmr- f la . Calif, 

. CO N CflL I U L'i >1 1 i'C' J . r r > uuf paii® list: la 
frre, Write Han*an'S r 1329 Mum. Kqpsu 

City, Missauri, 

OLD Money wanted. Do you knew that 
eaiu CDlLcctnrj; pny up ta |1H1 pi? for CflTt*l n 
U. B. ceutB? And blfh pruzajuim far all 
rare cnirix? Wc buy alJ kEnfli. 3eild 4C 
for large CPlU folder. Mey mean much 
prcRt to you. Numlimatie Col, Dapt. 20. 
Fort ‘Worth, Tcia*. 
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OLD Money wonted. Hie premiums 
paid. Catalogue IDc. Allan Appetl. Be- 

gmt MJB3WI I I * 

5fl(M COENS, Medals. papctmoney. 
Coni ode rate bonds. Lists free- Nagv t P-8 

South 18 th. Philadelphia, Panda. 

COMMEMORATIVE "DotumbLa, 

Lincoln. BUme-Moon-taln, Luhft-IiLand. 
Cleveland; t ] . f:-:i each. Larao Illustrated 
i ‘ll-uLu^ut; 25c. Norman Shultz. Sal t Luke. 

Utah. 

□ ET From and Dicssurc in calkcUnK old 
rums. Send Mir: far E8-pa.gr Illustrated 
cals taming. You'll be dthubted with It, 
Send lor it now. B. Mas Mebl. 3T4J MchS 
HulJdtnE. Fort Worth. TtkW- LnrgnHt rnie 
telh i : I Lb 'L- L I j 1 1 l = u ^ l C. IfU U. B. Established 
lit yenra. _ 

FILES: Foreign era in. banknote and Large 
5* put illustrated coin catalogue to ap- 
proval nrrvjce applicants, Send 3e post- 
age. Tilth um CeSsno, Springfield* 125. 

Hug. 

I MAY Have lust the scare* U. 3. eum±i 
*i3U while.. Send mp list. "Meet me bv 
n'.all." WLlUnni II. K«jWurlhy. WatarvilLc. 

Malnr 

PRICE Lbt ni u. S. coins, PL lie and col- 
lectors' aoceasorl e= Ida. IS lU^atra LSnii 3 . 
5540 riuetntiflris James Randall. HI South 

Dearborn, Chioagg, 

10 INDIAN Head cents. dLCIcrent dates. 
also pricelists 35e. Schulte, [4S3 lijrh- 
wwd. Cincinnati, Ohio. 

HOBBIES AND COLLECTIONS 



MATCH Ew A albums^rrec booklet. 
SJauhlrM ALbum Co., Dept. F, Long 

Branch, N. J. 

ART g.tndJ^K Magazmc*. cour?^. boots. 
Catalog Ida. CJcertsne'jj, 8G3(Fi First Ave- 
nue. New Yoik city. 

ZIRCONS: white diamond cut, 3 for 
ta.SO ta carats]; 3 ^matter genuine fancy 
i.Jpp] Urtt, 13.80. List. IrOuLlinlid. 3227?! 
No. AamBfl, Indian ft pal Is, Ind, 

"J0At> Of Oold." Real rock that deflea 
piperia, Shul-te* everybody. Great for 
hobby Inn*. 25e. Tmllt, 33 Wi-mL 8th. 
Columbus. OiiLO 



BEAUTIFUL Jewels stones removed 
frfiiu rings, etc 2M1 gwMirtcd 82-40. 
Lowe 's, B OX 311, BE. LuUtu, M Lv-iuurl. 



EXCHANGE Your duplicate Jtaurp*, 
match covers, etc. with coUecLors ewory- 
nherc. Lint, nwiapp-nrs, dime, fMrntmn 
hobb O flee retail. Do* 21H6. Denver. Colo. 

HOBBY Booics-Latnt mire-Rarjrain 
eatalcg- free. Popular Mechanics, 533 
St. Clair. Ctilmra 



C.4MEEAH, rnCTO SUPPLIES 



PRECISION Repairs: Cameras, syn- 

chTomrom. shutters, range findern. expo- 
sure melfrts. FrnrtlpL nerVii*, modern te 
rates. Camera Technicians Co.. 531 Fifth 

Avenue. Hew York IDoiK- H.> 

CAMERAS And .nupphrj. Free illiulrat- 
ed catalog U&LLtig evetyUiLcLg photo* rap ft In 
— still and mime hhactas. films. lenses, 
enlargers, meters, nun pi Iks— at tre-m&n- 
dOus savings. Hundreds Of bargain. A LI 
pjaranteod. Wc take sour old camera- or 
equipmunL Ln trade. Write naW Ear rnur 
free copy of our newest monev-ga-vititf har- 

S Lin book — Just wit \ LLraiLed edition 
urry! Central Camera Co., | Photograph- 
ic- Headquarters since 1BB9I. 33D 3. Wa- 
basla Av& :J _f>gpt ._ E-lflS, _cn I cago : I ULn-ajs-. 

■CAMERAS Rppghl. r^ntd. Ciphunged. 
UiLrgiJm J Li niH, Used, Lrmlej-jjiH demon- 
strators, etc. Speed Candida with built- Ln 
ftaofi low as 3S.U3. Leirews. Ccnlas. Cfra- 
ftw. mpviii outflta. cto.. at like jin-vium 
Hundreds of values to thociie Itom. Bar- 
gain tLat lieeJ PaweU'a, 155 W. Randolph 
at.. Cblcapo. 

HAVE Vrni P wwera? Brnd ten CEnts 
tar repent ntimber cit OUr blir magaslne 
stiawlns tiow to mage better olcturcs and 
e^m, mpneV, Amrertean PhoiORraplir. lift 
Otmgi Houae . Btttofl. Mass. 

SPECIAL ,J ptLc^LiStcd thnn. The 
Camera — a praclltid photocrAphlo ntaga- 
Rine with a new monthly Defense Bend 
GonlC3t- Trial i^utuErrlpUnn kik Lauen Ii>r 
81.04. The Camera, 545 N. Cherlos Street-, 
BiiltLmoTe. 



3BMM, Pilml 35 ft Eii^tmun Plus X 
11.04? Reloaded tartrlcUros— 3 lor 11.40 
postpaid. Order now Pacific Ccm-st Film 
c& , 15 1 a N, Siena EuiiHa. Ilrtll.ywood, 
caiLj, 



COLOR Snapshots llfrllkel Innsnnp- 
*tve. C : uuj]>Li , Le JnaLrncLh'jiL-; — 25 C. Ba 142, 
Austin, Texas. 



CAMERA Repairing. Bellows made to 
nrrL-ri , ahutt«rs rcDalifd. Bellows made Co 
At all Standard onuicnu! United Camcrw 

Co.. Inc.. A-1615 BglM Qnt, Ch teaao . 

SPEED-O-COPY arQUnd*:Usa fpeuninp 
aitachiTirmt lor Lcdca, Contai, Argus C-2 
and C-2. Bend f*r U tcia-ture. D. Paul 
Shull, Dept. FM.3, 214 So. Union Axe., 

Las Angeles. CaLHo^aln. 

TREMENDOUS Sauihir l M J bulk double 
8pm. nDCLbSialion niM £1.25. Camen 
pocked on three spools- that at all double 
Smin camerwa. 1HJ J 15mm. nouhaLatLoti 
nroGrtsLiuj lauded 11.58 Amb^wador, 

4T8-A qu inc e gtihaeL , BiO ukl^n , N. Y . 

It ASS GiVd. Ait-uijiJciLnj; bny, excJn.nLv^ 

here, laotsi Ar^us C5 with [Xiupled rang? 
hndcr. synchro ELash. 54 mm. F:3.5 lens, 
also 75 mm, Bauwh ® Lcraft tclebhoto 
P:5.G :l Lt= □ Cuupled Ln range Imdpr j(Rj be 
valUS;: pjl-Ct:- (4D.54. UnrandltienLkJly guar-' 
anuied. Cowhide Evervady case, JV75. 
V. P. ihagee Deluzo, F:l.5 lens. Frcptor 
tbuttcr, beg value at 8 1-5,15. 3ond for 
VOiIra u.uiak whiLi: they Are n.va.lLn.bfc. Write 
for nuotatLona and advise what you have 
to trade. We pay cash tor good camcraa, 

lerucn, binnruliuT.. Lhwp-t trade until ynu 
write Bllhm Otmoera coinpavvy. Dept. AO. 

1T3 W. MadLsotL 3t.,_ChLCJUfO. 

SOLAR Enlarteis far prtie winning 
prints. AmazLng pertormance. Enlarflug 
tnealLso free. Atk ycur dealer. Amcrlc«-n 
made by Bur He & Jamtu, CtLLcaiw._yiJnuiH. 

MAKE Uphef in phptugranhy. LHID 
quLCkty at hotue. Easy hi an. PrevLdUfi r±- 
pcrJcnc^ Lmntcesiaty. Comithah sdiaul ed- 
ucation suCbcicnt. Bddklet and require- 
mpiLh fiw. American School ot FhotcE- 
rAnhy . 12L6 Michigan. 8XbC. :-3132. Chlra^-a. 

OIL CulurihR photesrapha a fazclpatlug 
hubby *r prutiublc pusip««. Learn at 
home. Easy almy>ltn^J method. Fr^tious 
experience uu.oeceu.ajy. Seud for tree In- 
formation an d. reuidrcmepta. National Art 
tohouL 1318 Michigan. Dent. 3481. Chi- 
cago. 



1'IIOTO FfHESUXNG 



BETA-WORK For only 35c more: Eitra 
quality, extra care — finest dEvelcming, 

oubitariidinr enlargements E5 i ,axI 1 .j> 
Mjinici. 35 ex Mil re* £1.35 — 1£ expar-un-n 
51.09 — 11? and 15 exposure splits 75 l — 
bniitamn ?U>c— fVtldpr free. Beta Photo 
LabujiLLurLiat, Bux IldViliS, tirn.ni] t?rntral 

AnfuiY, Men Ynrk, H. Y. 

35MM. Argun, Liuca, etc., fcxnept "Hff- 
LiLrj" ) 34 tfrjxaun? rolls, Uhl! graLn rii!vr|- 
cpocl lEaslman DK-341 and beaotLfully 
rnlarged to %" x*' f glo^y mints. We. 
Cartridge reloaded With Eiuilmnn PEui X. 
3Se, 15 exposure roLLt. 5Pe reload 3flc_ 
Ftlms permancntlr protcoted by revolu- 
tn:nory Dry^illte prnr^sa S4-bctir MrvlCC. 
Satisfaction guayaobead. Fvae mailing 
baes. sample punt. Photo oontaatl Valu- 
n.biB nrljra. krniiHt entry blonk. Write 
TechiilUnJuh LtibueultiTy, G14 Brown 9t.. 
Roehwlor. Ef. Y. 

BIDOE3T 81.00 Value In 35 mm. fin- 
i.'.hLng today. 35 oxpoaure fine Htam 

rnl argemriuL;: dncklrd. embossed 
niOTrilLL and date. ELghteeih UApmcure?; 15c; 
aLTtcen c*pwure aphis 55c. Free mallets. 
5 Ekponurc- roLla in bAfiutlfiit dccklrrt con- 
tnct flnlBh with Iree han-dy ulbum 25c. 
MaLlb og Film fiervlec. UdX 5449A. CtllCfteo. 

TWO Beaut-lfuE pilntA from each tdeture 
on roll ah, Twenty-two years or aatL^ned 
customers, Quick service. Lons Photoa. 
Dept. J^V Jari^vJllH-, Wk. 



THREE Prlhta each good nrgJLtLvr, 8 to 
a expen-un? rcH -la-, 30c la, 18, 15 eagwsure 
rnELi. 54c. Reprints, 3p, Fr Cd D. SiL- 
maa. Bade, Iowa. i 

REPRINTS 34 FQt 25e, 50 fur 5&c. 

■Qurnn City Service. Dept. 8, Box 7. Nl- 
qgara Square fltoLJnr!, J-tufla lo. M. Y. 

BEAUTIFUL EnlargejitKrtt irum 
Picture on roll Z5c. Cut Rate Photos 
brpt, B-4, JflJLW|-pj]lc. Wls, ^ 

ROLL Developed, photo album, T en- 
largements. 5 prLnt£, 25c. Wards Studio,. 
381 ], Dcj Mi^Jnes. Ids' a 

QUALITY Developing — Prompt nervine. 
G--5 rxpuKiire rolts. two each. Free- enlarge- 
ment com pun 25e. Postcard brLngS oiaLler, 
Potyt BtUdJCd, 3310 W. 85Ch Strtrt, Uhl- 
CTWO, 

noTTRT.raT^R Prints. Your ml] dtt-cK 
oped and 8 doublesLEe prints 25c: from L 16 
or iSa siM 1 nngauves rou nscelve 4x9 inch 
prdrttH. AEI Other size- nrgatlvm pr:nlrd. 
In piapottlon 16 exposure rolls 50c: 12 
eziinftijTc rolls 35c. Reprint* 3c each. 
’'Our guarantee " EycilsstLny hl-a:lw« 
nnlih. Overnight kervler. PaclJln PhOtO 
Service. Box 465, San Francisco, Calif. 



EIGHT Print*, two enlargement* fc5e. 
Quality Picture Co. , Box P-3573. Portland, 

Oregon. 

OIL-COLORED 5l7 EiilOrgnicuuit Sir 
E-raal] %iw 20 c Bend negaUvea. Arluitr 1 
SLudh*. -41-31 *7th St., Long If land City, 
.H. Y. 

ROLL LJi- velcipMirl, 4 hrltllftnt Fwldiroof 
Yelox iirlnls anil tim profeMional otilrtrgc- 
mentB 25C. Overnight nervier. Ynuiur 
Photo Service. 4 MLC, Albany, N, Y, 
VELOX Quality 'prlhiii ^ Re 1 1 dev^Jofrcd, 
lwd prints each negative. 3»c. ItepTinLi 
Hrneh Stlldlm, H MT.txbu.Tg . F^n n* 
ROLLS DovcIdphI double set prints 
Reb^joLs l-jr donn, Enlarscd, 18 exposure 
45e 35 exposure I5n. UeJa^Uon on new 
rotip. EBhlemLJis, 128-48 Liberty, mch- 

mond Hill, N Y . 

SIXTEEN Beautiful MollyUmo drints 
with eight exposure roJLi ritvelpcw^d— i&c. 
Holty tints, P-I 26B, Hollywood. California 
EXCLUSIVE DltJOdUCtoiry nllnrl + _ lwai£l 
iLTUI eailax^rmerihj fur l&c. Bend any 4 
ncgatlvca of ihi> same size {up to 
i!f t .x4 1 and we will reLym to yov. Lm- 
jurdlalely I valuable GnlarvemenL* — deck- 
led and dated Oh VclOTL Negmtlvra t^- 
tumcfl w I U j order. Send rvaguUves. this 
ud and IQo coin today. This *4 mast ac- 
opmpaay order. Mall-N-BA've. Bert 3ifl-2S. 

Quin cy, BlaB aadimrtts. 

COLOR Puls new hfe Into your "file hi rte, 
i nij ii |>e duJJfilLtod with, pi ir Tonal Motie- 
ehrnmr* compared with block and white. 
Siimlal: Send, five luvurlte TWffu-tivcs, 

11.44, for rnlmrgemerLta heavy 
paper, plate sunk bnrdn-. toned red chalk, 
bloc, green, magenta, bn>wn. Take up 



ehojiLcs. Have your Elms fine grmln oioc- 
e&sed by preifcrjinnal warkmen long ex- 
perienced in tochnieft] and artistic aiiohLy 
controlled results, u expcc-uros processed, 
ii oroj-cotcd 3x4 prlhttf, une tuned cnlargc- 
maht 3£c. Contact reprlnti 3c. Auit?rican 
Fbllh Fmte™ra_._B!K M7, B t. Lcrllis, Mn. 

YOUR f.-bmr.r- 4 enlarged prints rncajl 
l? Pdflt card nirai] of 15 regular hi a* prints 
rrnm b exposure roll w negatives 15c. 
Willard Studios, BOX 3534D, ClCTChthd. 
OMa 

PHOTO SLsjnpsl Any snatwhot repro- 
duced stamp size, prammed. perfaratctL 
105 for ii Lawrence W. Kilty , Rhnnlns- 
haru, Michigan. 

MMM FILM ] }#:v-Le. r ^Hl Ln DK-23 - und 
enlarged L c 3^x3. JS.54 115 -MtU- — il.Sj.l 

BLanlvy S tUdLQi, Bax 740, AUap l-A. Oil. 

THE Photo Mill. Tbimcdiato nefvSnrr 
No delay I Etghi exposure rolL deveEoptfd. 
printed and C-uapun fur ynnr ch-nJe(f uf two 
bcnutlful ix? prcfessLUhal Ohlargemenls. 
mie linked enlargement, eight reprints or 
Other J j re uh unu,. to 2fic t^oln. Dcvolop- 
ins and eight Jumbo pcin'ti 35c cam 
Thf Plmty Ml]], Hex 623-12. Minneapolis, 
Maundaota 

2dc fiLmb Developed and printed nn 
■detkled Velas paper, 0 or g exjH»iirc. re- 
turned tame -day. Ncllcnar, figx JlfAR. 
MdiniwHl Va . 

EVERY PLEture in efllargnncntl S 
EEkOrkllnf decl£le-ed^ eitlarguinenCs and 
rolJ developed 35c coin' 114 site or small- 
er; enlarged TWrlntS 3c. EntOFKO Photo. 
tox iai. Dept. FM, Boe Um . Wa 

READY-TO-FRAME EnlargemenMiT SuTr 
Hand eaLarcd. ?0c? — from your n**»Uve. 
18 reprints Vaur nr^ative?. 25e. Kodak 
mil developed with 18 guaranteed deekle- 
edge Vf] ni print", 35c? Utf exposure 3&mm 
noil developed , vaporstod. enlarwed to 3x1. 
£1 40! 3X4 r^priuts, 3C each. Immediate 

Ferviwr ptuo mailers r American Studios, 
I>ept. 310, LaprOBM^ Wn. 

SPECIAL Limited bfTeral If you rn- 
eloso this advertisement, 4 enianteiaenta 
from t negatives l-Qc coin: folio enlarg e- 
mcate IBc each pcu-Lbasd. Enlarge Fhotu 
Sox TJl. Ucpt FM. Boston- Mom. 

ROLL Devolapod and IS EkNats, or $ 
prints nnd 2 enlargements. 25c. Candid 
25mm, film dof^opfld and Sfl^3x4 minis. 
81.44. 18 rapa&urfr roll, 84c. Meroury Siu^ 
dioe, Dept, 21. LOS N. Dearborn. Chicago, 

ROLLS Developed iwa prints each and 
teo free finlnngncncnt coupons. 25c i re- 
prints 2C each; tod O r mure P.^C SUm- 
mors* Btodl tk UhLonvl ljc J _Mik . 

ROLL Developed and iyvr.m^ glonpy 
VslOK prLhte. 8 rj-pLV’-ure 30c : 13 iMlpte ute 
tic; 16 exposure 80c. Overnight servlco. 
Ckmct Photo Service. 131H W. Coimabia 
AVS., PhLIflclelplila, Ffc-htte. 

18 BEAUTIFUL OveraLte dceklodged 
prints and two enlargement* ™"!*h 
ciLder £5e. Owlphoto Ml. Wcatherfori 
Oklahoma. 
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POPULAR MECHANICS 




PHOTOGRAPHY For pleasure Prtd ntoF- 
it. Prepare ut IideiIe. CumtnOit fltlnwl ed- 
UcntliUn lu DzcJ lint. WtIIc fur inf DE-zna Linn 
LijjU rttmlrtmenbt. American Beimel ejF 
Fhotographj, 1^35- Michigan. DepL 3+51. 
Chicago. 

OIL Coicnflf photographs a fascinating 
hobby ■or profitable bosincsfi. Learn at 
home, Eos? afcmplMcd method, Previous 
experience unnecessary. Send for free !□- 

farmstign and rBq.pl rum ends. NuILueia.1 

Ac 'S ScIle^I, 1335 Michigan, Dopl. 3431, 

Chicago. 



FOR The dinoriwlnating amsteu* — 8 ex- 
DftiLiTC rolls. 3 Drints each 30c. Miniature 
rolls cnlanrrd 3 in J Unn ft rapcrLurrg 
35c, IS exposures bQt. 35eueb_ 36 exposures, 
3scfl snlarMinenla H.ao. Unexcelled Qual- 
ity, prompt nsrviexr. Paramount Photo, 

15-83 First. Avt, H ew Ydrlf. 

EIGHT BcakiEltuI EntsnEd prints I Eirm-- 
ly postcard size | e/ IS regular pc-liLLt 2 at. 
3Bmm, rotls cnlnTged 3^ i i4 l .z Cl .00. Bur- 



FHOTO EnJ&THcr — Mate It vourself. 
Oc&Pf litllc. Siinnlc- to make. EUustmted 
Instruction boot 25c. I\u*p]*r Mechanics, 

300 E, OQtarm Street, cmc aKh. _ 

IDEAL FhbtiJd beautifully Lminb-Jij wlilu 
Voider decile edge. 3Sc roli or fl and lm 
enFaimneiK, Ides! Photos. Boa 3265. Pat- 
erson. N. J. 



KOLL Developed: and a loatrous distinct 
nawh permanent. Veto* etoasy punb; 25c — 
Tcorlnts Sc cacti. Fohmrbnt Service. Box I. 

ftewjiofcfl. Virginia, 

SPARKLING LlfcUme prints, 3 beftu- 
tJIUl Holly Hi 1 pad ujilurK-uinuziiLs, free Lculh-- 
ertene frame and phooa wallet uciLv 35c. 
Free photo album with flrit order. LLF-e- 
tcnc Studios, Dept. A-139, Dos Molnca, 

Iowa. 

flxlQ flIT.K Flnirih EciLn.rKr-m.n-nl -25c. 
Blind ciEiiatlve. IrVlitg S'-udln. 40CAA. Ir- 
vLnn Park. Chlcaso. 

MOTION PI CTUP.ES AND BOUND 
KOUlFflENT 

BULK MpvIb film 5-iflmm. Biff sav- 
ings. Fine cram., non- balntlnti. pian-i Un 
building movie pTwcoslng outfit with all 
fbrcniilM. 25c. AIho bargains in acces- 
sories. Write lor free Circulars unci JjIhl 
sample. Superior, Dept. D-5. JflB W, Rau- 

dnlyh, Chicago. 

VICTOR JfJmm, Bound on film projector 
Rood conditlnm jiDd.Pfl. Also Simplex 
magazine loading IQ mm. camera, 3.5 kPs 

W. W. Dori a Weber, WefeUr. N . Y. 

ItiMM. SOUND National anittuiin traLIrrr 

t l.95; Victor sound prelector complete 
153.50 fLcrmc weekly} 8*ttf port- 

able profrauiionttl jurenn. with collapsible 

jituncl, { mir 5125.00) 534. S5. 16mm, Hcumd 

projectors bought, sold, exchanged. Terms. 
NaUcnvidc circulating Aim library 14mm. 
jdlene, sound] 8mm. MoguLf's. 64 West 

4BLb, NOW Yurk Cily 

WANTED: EJuid tq.ust>mprit for rjLstL, 

Films, cameras, jccjiieLCih, ate. Peters, 
4L-C Mouth Fourth . Allc-niQw;i. p <mna. 

movie — cheap ! Free cataiosuer 

R.iperLnr. I2fl Fourth, Pnirraon. N. J 

iMBmOOS? Show UUMI UicaLrclr^ 
CDmoiunJUi^. acutid ^uIpcuetiL Weekly 
program* rented reasonably. Hoabcn. 
State Thgatre Bldg,, PjttshUTlTh. P^nii. 
fi-18-;15MM Film. Bought, sold, ex- 

ehajiged. Catalogue, sample Alin L<k, In- 
te-malloiLal. 3120 Btrauas. Eyouklyp, New 

York- 

1MM.-15MM. t-at«it neifi reels. "Nor- 
mandie urt Flrc^': "JaiM Biunb Peurl Hnr- 
bor": "Rusala Btpps HlLLer." Champion 

fllfhtfl — Joe l-fliilft JiiuS cthcra. Bllent- 

eound. Films rented everywhere. Free 
catalogue, I sample him 10c). Garden, 31? 
Went Eillh. jggg Ynrk. 

BMM-EFMM FlEms. Free catalecue 
fnajfiplc fllm I0c>. Parkway Exchange, 
■fie E Ba&tern Pa rk^ru y, Biwilc lyn . N uvf Y Urk. 

isMM. Odd: r-wts Wc Projectors. Fca- 
Ituaa. S avareat. WooeicliH Lake, N. J, 

SAVE Oti Dinyles. Bajfialh elnMt- 

jara. Oen e m Company, Davenport. Iowa. 

BARGAINS! Strum, nima, Silent. 
Bound. Demsey. 1223 Berkley, Y-puhk^' 
town, Ohio 



ATTENTION Uavlc ftLcul SeUItir- cut 
14 nun, library tUrnr — "'like new," (approi- 
imatcly iUQ Teeth 13.9P rcr reel. Garden, 
a I? vfts l JOLh, New York. 

FREE. 1913 Movie tut- samples idc. 
GcodwlEi Company. Jackson, Tennessee. 



REDUCED! lSmiEL.-BCfltil. Etlfe&Uk 
{liluatraied catalogs, dime.) Megldlms, 
iffl-V We*t 39th. NcW Ycnrt 



SEND BEamp far Itirnm., 8mm enta- 
b^ur. Bterilng's. GT9 Ncrthumploa, 

Btotap. Prnnffrlyanla. 

USED KMM. sound nlm — 100 IccC. 8i flD, 
j.’Hifi tii'jiLd,. Btackhnwk FJlm h FMvrnptitt, 

ltiWA, 

BAB6 Sar^: Bhrcwd buyera cend for the 
new Dune Cine RurKninKiajit Nti, 2-15, an 
5i-psce catalog exclusively ehn^. Tim new 
Revere Double ft with F:3.5 Lens at 135.50. 
Is the buy. The llmm. BOi? newu 

reel camera ai 4235. DQ. Write Cine ifimd- 
cuarters For year copy dE this utpxil Ire# 
boot, Wo pay cash for good used movie 
cqulpaaeitt. Bsm Q*mnm Company. Dcot 
A, 17D W. M adLiiQti Bt., C HJcilru, ill, 
FILMS Exchtfiged: barffaln lists 3c. 

Honruan Cut Rale Fllirm, 57 Rinad. Ah 

tony. N. V . 

A Bi'ONIBHINO. EXCtiO Ki^Ladirdme 
SLibjccts. Lists. sacnplL. dime. Er wine's 
Enierprijua. Alfentown, F winn- 
LEAHN Movie projection, management. 
Fm it catalog. GLvr agt, Theatre Inati- 

tute, ELuilm, N. Y. 

nationally AdvrTUmd imm.-ienim. 

movie eametOs, prDj(M:(.nr:: % ntrnn Co^h ar 
terms. Bend stamp for cataJORiiif. Don 
Elder's, M- T3H Boylston E3t. r Boston. Mass. 

HfUftlf} AMR Ml^HFUAL INSTRUMENTS 

BDNOWB1TERBI Amazing, convincing 
oUrr, HltlKlrr, C*& h 3E57 Now Avcra. Chi- 
cago. 



M-ffiLQDY WriLnrs: Pine commercial 

piano arrangement $-5 Cir> I^o i Nevada 
Moon) Hsaly, Colorado Bgrlag. Colo. 

BONG EIl^h! BltkI prisms fnr free pxacn-* 
iruaUon. Write For frt^i dc luKr rhvmrr, 
Del -use MusLo Bcrvico, Box 3153-r, 

Brldgopoii. C-onn 

SGNGWHlTLKS— Bend poem for imne- 
dia.tK pgpsidEriiupiL u.nd (m? rhrmlnn' d^c- 
tlooary. Richard Brothers. 21 WniiMts 

Bui 8 di ng, Chicago. ~ 

LYRICS Wanted, song composed. Be- 
glnncrx prop-Dsition. Be^sIL Alt, CLEovllJ-o, 

UtiEn. 

EWING Piano- by nr^Write yu'iar uWn 
songs. FasoLnattng new method by popu- 
lar Hollywood *^ing pLanlst-composcr. 
3 details. Wrilr today. HariEMmy 
IIl-ilsu, 71 5D Hulls ILLdR., LjS A^gtlnij, 
CallJ. 

"" BUtNGB — Cotnpoflid, artaiiKedi Cnnspacte 
Bong Bervjcc, Eo>: El^. Kn.lld^i. Ohio. 

- LEARN Popular piaiidf Writ* Magic 
Key, 1 ii - A Broadway, a Lend ale. Cam. 

SONOB— Bonapcems wanted. No change 
for melbdlw. Prc-c c*amlnatipn Holly- 
wood ReCfordirtg Studios. 87 Glfi Freuds 
£Ej 1 ., Lea AngeluS. 

RNONGaFLAFll Rccurds IGl:. cfcT L l-Jcsr-Tli-. 
r j.rLi:nuiiti r , AY -358 East- MurkeL, WLlke.*?- 

flirra , Fcn nsylvan la . 

GOOD Music composed to good worda. 
Reginald Bclehcr, Chatham. Now Jersey-, 

Eglabhihcd 19 m 

SONG PfWiEnn VraELted. SubmLt for 
^deration. Five Star Music Mss tors. G3D 

B eae o n faMai , Bwton 

" NEW And used accordions and wind |n- 
ftnim^Ptx b<nnpht und acid. Campl-et* 
fnrtuT^ tepalte oti all Instruments. Ace 
MusLc Co., SOT So. Wabash Ayc., Chltaga, 

III. 

BONO Poem-i -wjLntrd ibt ihukIcaI set- 
ting. Ptm boaklEt. Write [Cdliy. Sbng 
flervaec, 331 - C West 16th. New York. 

BONGB, roems wanted. Newnrt Bong 
FubU cations, I2Q7 Ca rbon. Byrncas*. H. Y. 

FHGNOGHaPH Record* 10c Free Lit. 
ll>>udwiri Company. I4tfl Broadway, qrtil- 

eugo. _ _ 

BQMaWRITERE — Write for tree book. 
Bend song poem*. YgrJrly, flatcin, lud 



60NGWRITER5! WortEs, meEodiei. 
Ajitaxing bffe v. Ilibbeler. C-5. 3E5T No. 

Avers, obic-ago. 

BONG WRITERS. Wilte fco* free booklet. 
Front sharl nu -plan- Allied BlusLe, 71198 
Reading. Cincinnati. Ohio. 



WANTFDl r.yrlca L mnlodliw Tor somrs. 

We i l / a ti i-! i! . publish. RfLL. BuperlPr Bong 

Stud lea. Passaic. N. j 

MUBIC Compesed te wa«Ia. Wonderful 
ciq position. Bauer Brw.. Oshkosh, WJj., 
LEARN Rwlnif pLanol rostal htlngs l roe 
fhlder. Christenson. Ail Kimball Hall, 

Chicago 

MUSIC Composed to wards. RhvmLng 
iwmohlct Oh r&qucat. PhqnnRjaph record- 
ing of conioletycL songs. Send PHEP f4T 
eansldEraUbP. Keenan's Studios. Dent. 
PM. Bo* 2140. RndgciHrrt. C0W3. 



BONG Poems wanted. Free examination. 
McNeil. Master of Music. &IXJ-FM Booth 

AlcmjLdrl n, Lqa Angpina. &nhf. 

WRITE Snugs. Big la-oner and rcputik- 
Ll cvj. Write for InfarniAucn. J. G-ordors 
Pub. Co., 201 N. Hoyne. Ait. CbJcago-. 

RADIOS, SUPPLIES, INSTRUCTION 

RADIO COorintUiijeatiDn n-rciimr I’lTif homo 
study. Goycm alt leases oi oueraLucr IL- 
miu?p jLnd job rragulremcnts. Free circular 
Net. 2M. Nalnan Radio School, 51 East 

420il Bt.. New York. 

COMMERCIAL Anri urtatcur T-ildJO It- 
CAmei speedily obtained p .hrnu^h 
mathematical, easily underslaud, humt 
study radio course. Moderate tuition fee, 
Aumnam. ftodio- Institute, 1123 Broadway,. 
New York. 

MaKit ftiinnlc long distance pocket m- 
diia. l’i'u lubr:;. bntterie?. fiprcml nlf^r: 
Two aeoasltSve crystals and cbmnkfc lltu-i- 
tratud InstructlcjiB 25e, i^Lpald. Alleii. 
HM r 427, Cljnton. Mo. _ , 

"" REVIBED Plans 13 dia taped crystal seta, 
with J, Radiobuildsr 4 — year, 25 c. Labora- 
tn 77th Avenue, Oakland* 

Cailfprida.. 

RADIO EiiervlLC mv.n nnrl flTpjirlm.n-ntrrr: 
fiend fur cut- giant radio caLLal^. 3a 
dollars. United Radio Co.. (ID0D M,> New- 
ark, N, J, 

MONO MAKING OPPORTUNITIES 



DOUBLE Your present earnings! €4 
poises of "Milll Order Planing” pIlu H 
putiiB. cf Lufiliitsa ''bocaters" plus 04 uogea 
oF "fletected Opportunltlea’ ' ! 43. M roluel 
ALt far tl.00. National FublLshers. &4U 
WMhJ-ngfnn UiilldinK, La ApbeI'C*-. CalLF. 

EH WAYS Ta miHf monrv drawing and 
tduylhg turldOtUi. HunlLLgn, Bp* 4, 

Wbcluey Bta . A atcrl a , N „ Y. 

BOOKKEEPERS (ElJierJeueed) for bTbf- 
itablc accounting wort. Ralph Leo, Vicks- 

hurR, UiRhigan. 

MII.E.. 10 N Artlcics. Buy w-hdesate. Val- 
uable ctlreulnry 10e. 1-dedE BerUlCd, D-G. 

Part Ridg e. 111. 

WIN With ''Schemer' acbemes. She 
copies, totaling 393 pages, just 30e. Fat- 

tcr^on. Publ hbrr, MUnncc. Oh In. 

EARN Money »lth- your typewriter ad- 
de-c^lng envelopes, circular EypLng. Ih- 
J' -n r j r i j l ti i :- n Hit; eldei-u fret. Acii-PMW, BuX 

1123, Blrmibanmi. Ala. 

BELOW E frur'MJiiist uvurEujjht! Make 
extra money! Write National Artists, 
flu! -M North Mar^alJ*. DaJIas. T-eyas, 
REPINE bld“ liihrlcatlng oil. Also how 
to convert Into cheap motor fue]. Plans 
59c each, both |i C<i Waynp- Efl(4BM9rtmf. 

Bex 13, Gri^jiivtlle, Qlilo . 

Make Motley by tnajl. Blamp brings 
facia. Graham. Real EfitaLe Trust. FhiJa- 

delphla. 

EARN Money at b«m^i TbOUsOndS da! 
"Hnnu- Worker MagOALne^ tislls bow. 
GaiELple, Z5c. Sizemore. Bex 7, 4017 North 

Ko&tocr, Chi cago. 

Earn Money mallS^c. pj-dBt' 50c 

ndbiple, JnstiucUous. Ace FrcducLs. 

Wilkes-Barre. Pcrma 

DOLLARS, Quartern dimes by maltr 
"Reliable Homework Tips" shows ho w, 
ICO {coin or ulcfonnc sLamp) brlnipi eOih- 
plf] drlnlL-?. Cnlejn aiLS. SmStllbOTO,, N. Y. 

CASH in on silk fitiortaac. -Sell fllik 
Baye. A mall brder H 'natural." Sample. 
I fl£ ii rum (in el dime. Ear 111 O, FOJCSt Fork. 

III., BOX C2. 

■MTrtTFTY With aid mil Ebjit. klluFlralml 

£T£(em. Local or by mail Write, Central 
indoabrLeg, fljajMffli liMty. 



WILL You lilve its 5% Brfic 16 DC you 
make? Afternoon* freti Work hAMe. 

41,00b incnlh rcpai'ted f LXCdiitlDdA! — I Lilt - 
llmel. Eioect Kun>riAci NaticnnJ, B** 
124 fJ. pan BernardJiao. Calfl. 

MAKE Money c(wlly H pieasanUy ^ttH 
roadnirtc ^'mnd. Write- Pame-l--Sy 9 t*io , 
Lathrup, Calif. 

EARN 55 00. 45D.QC Evcnlnga. Editors 

beggibg prrj?0Eml-eiprricpcc.-?. Pdoca-tie-n 
umitfcdsary. Complete Ln^truciicns 50c. 



begging prrsoEml-riprricpDr. 1 ?. Pduca.Li-eii 
udneci^sary. Complete Ln^truciicns 50c. 
Wettem Publlsheit, 4fl9 Malaga, Wcn-Rt- 

cfrec-. Washington. 

WKDLEfiALE figure^. 5QD.-D0Q ailScles. 
Free dlrectary. Maywoode, 1133 Broadway h 

vozt 

BE A metaficlentifit. Remarkable drug- 
lea? healing system. No manipulation, no 
appuralus. 1 :ll- Kjif’ m I vn DArrefl-puEididlCif 



course. Free InFbrmatEan. 
Dcland. Hondo. 



MetaficSenco, 
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YOU'LL L Ike resJIverliiff mirrors. Tnble- 
waru, luak I l]S ChipjWd fflMn aiLiancpLatua. 



ui%m. Outfit liners. 
2 HT, Marlon. Indium, 



:-i 1 :■ r l □ j tz h 1 , Flater. 



pi II H I N Ofl'OfllLMTIEii 

I NcO-R-POR ATE Your business. Man? 
Mvamagsa. Write -today, Fret d^tikaJ;*, 
TBK Rc^n>rch BL 4 fE-.au, leu:.. Dmi 14.72-R, 
WlSjnJnctan. Del. 

Ft ANDY Men— E biTel money heme op^r- 
jlUcih Community "Pis-] l" Shop StuL 
tonL ??8 jUgUajiH Ca rLdijdaic, mtnol*, 

START Haine btiiluesi making aUUuarv, 
plaqUKi, art SOOlli. novelties. souvenira. 
conciete pottery. nordm furniture, artifi- 
cial ]n ariLli: flooring, liquid marble. Make 
your own flexible mold* Amazing profits. 
Value blO toldnr |n:c:. Ciratavc FubLLShtrfS. 

fPMi j . rrkp p&E. mitiflii L 

MAN To tremble uaid sell my plywood 
roWbOftta in hpauf time. I furnish mn- 
teriwl, p&rta r Instructions. write today 
tor bLg- mope? making proposHLon- C- R. 
Dillabaugh . 7 03 1 MiLiiaEy. Po rt Land , Ore. 

CAPITAL Sd' ^ it- I :■/.,■ n-slBd Lft SfilililB 
4J4.IH1D nr mare fur 21 EifgLt lakBte project 
.should communicate with Ankster Leonard, 
Fox Theater Blda.. Detroit. Michigan 



MANUFACTURE And pcIL veil Ilia ex- 
tract. Non-alcoholic lorrrmla ta.oc, Rum- 
ple and particulars 25e, O iiuTJintcrd ta 
repeat. Ell Johnson, ru^rtnaeLst, PrLffln, 
On. 

COLQH Ppn-CTeto walli chemicaLi. WJhI]^ 
tsLrc wclL. Siucto-roclt. BujjL-bes. Spin 
LOiierete patlery. CemenE artistry. Grt - 
den ornaments. Gold Rla^Cr canerr-Le 
lib Inl.': Marbling. Sample! 10c. HuUyudixI 

Cement Craft, 35117 Wonderland, Holly - 

Tvood. Calif. 

MECHANICALLY Inclined mpri- Oa-rv 
and operate general appliance mjuiLr flhoo. 
Complete, ilLnslTa? rd aniline efiDns yau 
now. Welding, refrigeration^ motor re- 
P*lr r how to get Rmstneu, a to., all phases 
revered. FYue literal urc. Christy Supply, 
Dept. SIS, 20S5 N Central An-,. Chicago. 

HAVE Rubber! FunetufepTrol your In- 
ner Cuba. Easy, inexpensive. Start ptoI- 
Itohtif byadneH. ip&truetiorB-^ioUar. 
Sr IDS, AiLsiln, Tcina-. 

MANUFACTURE War-time ucccaLtiwI 

E'.-iT.lMrfy hLjyj-, Invca-tjitunl .^:naiU,_p™r5b 

flieatt Miller ' b Che mLstfi, Tampa. Florida. 

DANDELION Death. Mabu-aelL Front 
MKHFr. Other manu.ls.ctu ring prmesaea. 
■S'hPTETineidc. F^ona. Ill 





MAKE Stxtliarv. Adoring. C*c ImatuLaan 
marble formula J J5U I-duaL Service, 5M, 

Fafk Ridge. 111. 

VACUA RLE PTWIHSht TfUillordTr plans, 
latest uiacuiyiEULking ideas. M»|(aLjOes. 

35c. acntllucel, 217 Want 2LM St.. New 
York Oltr. 

FREE UOII plevr-r mjxLl nidnr, huuLE - 
nnrlc, LdcllI biE^knEss ufF-cis -all sAappy 
moneymal££TB. LewL^ Co., SUB-M Caroen- 

trr. Dak Fsrtn. Ulingis, 

START Your own buslnsaa. Dutaland- 
ine op^onunbty. Wall Monuments, Sance^ 

ARTISTgi cartoonbtfl ^ew folio 
j;hpa.s 75 warn lg niiLkfi Tnonny fcn *r t. 
Cujnpiete 41 , Deued, 1TG M Fifth AVehiee, 
New Yom. 

HtAKE Ypur ijrv.p FlEXjbLt Mold"- Stat- 
us rj. Art O ■ j ■ j ■ J r- . NPhrcl ties, ArlLfldiil Mar- 
ble Flooring. Liquid Merble. LlltTtstu.ro 
frpp. KtiinJeo, lDPi-M, Park Ridna. Ill 

URIND Lawn moserar Factory ppckeh^ 
J3IMI 01 : rrpurtud ! lU.qiN ^apitaL, Mowerr:. 

JHiiefrVLEle. p Wifik. 

TOt> Old Cot Job? Ynur pwii tr.iALn.nnn 
mo tea future aeeure. Drup ?!-!>; La I for over 
1 DU money making ideas. Manloraan. Bok 

l-:i Li JlullyTncd. £.: :i L : l 

CONVERT TIb tiuid Into steel scrap 
ysfusbie tin. Dy chemiHiTy ft «ch ancj 

sample IL.UD Fart/ furmuliLS 5&e. Harry 
D. Cater, 435 Washington Ht.. Dcnrcj, 
gqLq 

STATUARY: Mate alt tlikda. Simple 

E roce». Mato snd JnBtall artificial atone 
anrinft- Lit color- Llqdid marblt. OUltr 
money-maaera. WHtu prornpUy lor ouJtt 
^larL Cocnpo-Tcjf, Not 7M. St. LOJta, 
MO. . 

TOR An ejrtremety pTdTlte*1t IlfetJme 
bustsieu, operate a tpSleyuosL lucon vy* 
credit bureau, Many mate J4. WO yearly, 
sp, Wrjto, Syrsciwe. W. Y. 

SIGNS Aidd uli-uyycajds cnsLly and cx- 
pertly painted wtUi letter paLLertix. Many 
ftfid ytj'lei. Write for descriptive 
JoEder. Johik r-Lnlin, ALHiiu Centoal Avc,, 

Chicago. 

MALtU ULanr-y by mall, |tie vruy 1 c do. 
Free SiifOtmaiJ-Dn. Maywnnd. H33 Frnnjd- 
wtjlt, New York. 

GO Into bu^inc^s. Achieve Ambitions, 
mate plenty money, be ^omioetoLal k-^itl. 
fttc circular. Green. BK-A Bos 
HUchanftji, Mich., 

EXTRA Income — Plenty mail Bulling up- 

E ortunilief. Write Hus. 4Z54 N. Kimball, 
hSoago. 

MARK Aniftul)iL marble, glawd tiles, 
plaques, raaldLciu. paltry. ^nnitaiY floor- 
Lllk- rlicmlcally s'aLncd cement. Uncanny, 
Inexpensive. Superhaid flgurLneB, novel- 
tLen, wlwtjtonto. FrillLant «nmnlca 3c. 
Tty]]. 9-iS Grande VlsLa, (ftwun 101 ,) Leg 
A nfelea. Calif. 



HOW To sell by mall vifhaut capital 
ijivesLliLEii L ! fdrmujus, ^prclJiLE.Iies 

Big pronial S^-hd 350 tor 4B-|)die JnSfla- 
p-lno wsih partScular?. Natltmal PubLl^h- 
vr*. £25 WasliinRicn BulldinR. Lu-s 

Calif. [ . _ 

MO^t'Y MafcSng business starters. 35c 
brLnRS thiJL dallar bnnk vhLlrt thev last. 
Hurry. Jo^hn. Hot 9. St a. II New_Yort. _ 
MAKE Good dioney compLltnif uamei" 
Cash In advance (or lists. Tnrspcrlinpp. 
Jati Mom no liandlcup. Stamp. Darnell 
Bernice. Dent. -A. Jarlcson. Tennessee. 



MANUFACTURE— Wood plastics. Oltt^, 
pl^qugs, novel td«, 9Qiy profit. Material, 
tnOldi, LtLbtru-CUCtlf fUtniAlied. Sacnpl-e 
mold. model nude girl statue, with Il- 
lustrated molding circular, catatciruc 3 50 
new flexible itmlda. £1 uo utauip^ nr biLL. 

FlftsUc Weed. Jflt-0 Bell . Chicag o 

SIONH- — Fvrrv tr.iumi: a protect far 
■dTrrdstnsr made in ymir nvrn hEunT 1 . Hr-nif 
35c. FcntLac Adycrtialn? Studios, 51 Nortn 
Farkf H, Fngitlap. Michigan. 

profits GaLorct News. Bureau. Sys- 
tem, 3£c cnLn. Twlrt City Mi-'mij SureailL 

Bna 1HB, MinneapolLH, Mlnh. 

EXTRA Cosb. No" veiling! Oi^rate ha El 
panics, nut vendors. Also snappy gLri 

nlm machLviLG. H]>rcliLt hand vit:wrr-3fl 

girl picture 43. 0ft postpaid. Catalog free. 
AiiTpmaU n . ’2i 12 A Flificrtcn , Chl& B m 
OH ERA - 1 1 -; mil: 1 ^rdor busing at home. 
Details dltne. Maplei r 3tlB Suuih Ma.rsh- 

fleld. Chic ago. Illlrioia. 

SPECIALTY ManufactuTlnc — HMOS 
urbfl t ! FnTjziiilas «pcdaLLy designed smaLt 
buslu^ees. LLttlih cap! Lai, CKk mjiclkknary, 
Rrochure free I Victor K_ Rate, Norwalk, 

Cqnru'Ctlc Ut. 

INVENTORS: FOru^Jfthted Inanuf at titl‘d 

era already plflpnlnig post-war sale of new 
nnn- military prnd i:r hi . if yoij have a use- 
ful InveiitLon. pa ten ted of nncja.Leiited, 
write Chartered Institute ot American In- 
vunlnrK, Dr pt ^Q , Wtmh i ng ton, U. C, 

PROFITABLE Spare Uiue o&portunl- 
U«, Aturt wLlhnut rrjpttol. HtRUlb plCABe, 
Cltratnt. 1 38 Arthur, Rpcfitater, M. Y, 

MAKS Money matalllxEng baby-Bhoes r 
Flakier, pliUitSn. (loffiin.. wood I New nan- 

S iElorltLCS methods I Siriipli:. timfltuhLi'-, 
jMcirvntingl Fsree t^aritcuLaiu. Novelty 
M-:-t iiLLL±r i r:; R-m; -033-M. Church fit. An- 
nex. Hew York , 

WILL You, silva ua 5^ Amt IB DO you 
make? Aftottrirtu freer Work home. 
i L .OLHJ tnanlh repnrtrd (cxccptinnal .(ilES- 
tlinel. EkoccI suruilte. Natloiial. Box 

1 34D. San RernaEdlno. CflL K 

MEN— Women. Start candy tLtelien ifi 
yamc hqmr, IMU or *flaretJme n Biff piaJIt. 
FulJi'f free. Thampnan Cn. r tiuldvin. 
Michlffan. 



(5B.M, tilKUXl WEEKLY Usinj bawdiest, 
£tamp pleoae. Cleukent, 913 Arthur, 
Ito gh rat er. N. Y. _ . _ 

GOOD RaylFkg biHiIrttm jdl^tfSpff mtr- 
rojn. Plating autopar^. ttnecLord. Id^velea. 
buthvoom flxtilre!; by Lute methncl 
parLlcuL&rs and pronf’i. GUhrbfta] CD.. 
Av-n. it. neraiur. 111. 

FREE— Dspr ILsi of helpful books. Pro- 
mar Mechanics rmna. 2L» E. Ontario At., 
ChlcaRO. 



ELITE Collection ot bustnesa plaiu. can- 
I.Tin.i J3T touted plans and Rr^rrs of formu- 
lae. Eeait own bmlnejis: home, nJfirr. 

Partlcularf tree. Elite Co.. 314 Graud St., 
Mrx Ynrk, 



NO Rflbor-r. no rings. Stop ptt pumpInaL 
Raise tuuipmsGlnn. Write for sample. 
ManufucLuiers wanted, XraljLe, ID Fine 

Montana. 

' PLABTEK induateLOB often indiLHiVloua 
men an ppparMciuty tg icUrt A busings of 
their oWh. M:an-j(atlurLr.Lr art Rnnris, tjhv- 
^Itiw. floiqvcnlrs. etc „ in Flastex. anfl mar- 

blu □ jli It-LJlLluCi. 5 C Taate-r La I mzlkna XI lartk- 

rJc.F, Rubber moulds lunUehefl for speed 
PT<;dijeUfrn finLiil] inv-ratmcnl brings Rood 
returns. We are now phtring bm chain 
atorr ardors with manulaeturam.. Write 
laf intormiinp booklet mailed fr-ec. Pliaa- 
tex Indus tiled. DejiL A, LB65 Washington 
Aye,. yotK, 



how And where to obtain taiuLtal. FMEly 
riplained. particulars free, Btar Berylc*. 
WiLtphaYom-Lik Qlijn 



POPPORN And potato chip machines, 

We I'LL'ly. BiarL kO^n utid wDirauj Ln biumiEui, 
LCDg-E abiMH. ] 'J-BQ HiEjh. SihrLcLun eU. Qbla. 

LIQUID Melt O lo — Colorful, glared! Mold, 
brufila, aprayt ^oraipnsation. floors. n,|btacr- 
laatlc molds Farttculara free. Matblela- 
Jne ^UTv\cr„ EdwardArltle. TlllnolS. 



CHARTERS: Dt'Lau'ate; Ik^L cheapesi: 
frfa Inrins. CoLnnIat Ctiarter Co.. WU- 
UiihbtOik. Df 1 ! 



127 WAYS To make money, In home or 
oJEte, huioineis Cf your own. Pull nprtic- 
ulars free. Elite Co., 214 Grend fit., Hr# 
Yack. 

YOUR Ad Jn thiu Muar^ will bring arr.ar^ 
log rasialts- I'll otcvc It to you. WrLte at 
once lor Interesting iiifnrznnu^m. F. W. 
Jylaman r Ruun: JDP, SEMI Eaat Ontario SL, 
ChlMxo. 

YOU'LL Like reillvertrig mino-TS, table- 
ware. maSsiig chhiped glua^ nameplates, 
Bigua. Outfit □rfc^s, Sprinkle, Plater. 
121. M arlon. I ndiana, 

£c DaILY Fays, for New York office nn~ 
(Ini your aU'la ruLrar. Co-CkperatiTft Offlcus, 
L3S Lexington. Avenue, Nrr York. 

fiEM, Books by matt on corntninsJon- No 
stock to tarty. Orders cornu lo you. May- 
wood F.ibLLaliLLa, 1133 13 roadway. Now 

Yarfc. 

FORgULAg. FLANS. ETC, 

MAKE Fust selling product*. Nn taa- 
chlnery. "CbeiiiLst Approved Formulafl.'' 
Catalog free. Kemlca, 12-F, Park Hidgc H 
Illaaanlj. 

MOTOR OIL Jc ifatlOn. Itealcan used Oil 
for priqfil, ForiULila 25e. acOt(B r 5 to* 
BteJatcn a vp. , Phitudfilrhia. Pv-nna. 

TCl-lI-GSS Icol colder: cltaiiet; cheaper. 
inatructiana 35c, Puffy, CoTtna ton. Kr. 

FOBMULAfi. Analysts. Ire* lltetuturfr. 
nerLmeJn, 33d Charles^ Grand RapJ<l5. 
Midi. ^ 

^■'iuMINOUS PfcLar ahlnM in dark, 
Easily aruide. iSo other formula*, olatu — 
all 25c. (■"Soap- Milking M 2ft formulas 
»i, l ii}. i Ideal BerviPO. 5B5, Fark Ridge, ILL 

ANALYSIS DbpUo*Uon Ruarantcei 
V-BlUablC [01 IILU] J.'-. Gunaultaljaaa. As.;o- 
datod Ghcmlatfl. Ind3rn*potUi. in d luAU. 

MANUFACTURE -Dun paipm. fino BIC- 
tlnauiEhors. Save plenty i Ia^LttnutEdn.-; — 
dollar. Ux 102, AusUu. Tern, 

HI. MH) MONEY -MAKERS I Authentic 
formuliLS, redpes., jccrotS. Simple C*Ul- 
unuradinf imirucilaaij;. SilPnlf OOUrCdB^ 
Make mast anything! 924 page lllll^tooicd 
book. li.Ud postpaid or C.O.D. (Foreign 
ji.flij Adams Brawn Company, Chett- 
liiiL [ r. :: Mx- aLhi-sett^ 

CHEMISTRY Laboratory apparatus and 
uhemicaLs for Industrial, anmytlcul, and 
pri rate vkp'Timuiatal tabdimtorlra. com- 
plete ChuakLlUul LabaiuLi>ry supply EcrrLce 
tor uoir-GapDndeure school aLudenta. Send: 
3c for ffT 44-[mgo catalog o( chcmLcals 

jiELd -apparUtaX. Dr pi. Al-4^, BlplPKlCffl 
Supply Cp., E17B M 1 : . Ha^u Ave.. ItOcihci- 



Supply CO., [170 Mr. lla^u Ave.. Reclu's- 

tor. Now York- b _ 

REAL MUiauractiLriaag fOrinlalaa. Lists 
free. CumriingB, Chetniat-. OoidDn Ave.. 

fiymcune, N- Y7 

ELITE FoTJtLialaa end plan^; mRlto _ ftn"ii 
HeLE your own broducis. DcaorlbLJve b»l- 
tet fre*. Elite Co.. 214 Grand St.. New 

YfirV. 

EXCLUOTVE -Threc-Ln-Cme Flans.- 
FortnuLa, taan Ufar Luring, sales, l eu trad- 
ers 31.00. Kent-CarlLn, 910 Lineal n AL- 
Jiance Bar.k, Rochester, N. Y. 
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POPULAR MECHANICS 







WINN'H Now idea cbomjrxl Icfl-B and ap- 
paratus outfits for students. bdr viLh\v. 
FTDO liblltulh and cnlulDR nf cheniJCuEa 
rui jr| laboratory zmppliMU, ;U:L*ritJfie t KBfcfl 
in l pi,R dLiLtititLL Beiid Sc return postage. 
JE -5 Winn, 134 W. 33rd, New York. 



ANALYTICAL OliemLKt. IOTMUlU. chrBl- 
!m| qunLlDcu iLruiw-rred 25 cunta. Abrftm 
Laboratories, Chowchllla, California. 



MONTHLY t’ri Ministry MajTziilliL — bAin- 
pw Jiflc; y«u ti-DC. J A.G.K.. A2B4H Her- 
mitage, Chicago. 

FREE Catolot: elicoiliiiry., mineralogy, 
biology. ml or on copes. Trace? Laborato- 
ries, Evanston. Illinois.. 

SPECTROSCOPE "Far lauiclc chemical 
analysis 13. 50. Kuttlng Rons. Campbell, 
c&llnmili 



■f!13E-;M ICrALM -£>m.iLll puaikLllI Gfl . *■&&&- 

raids. CatilOW Sc. Fleischer'S Lahnru- 
uxtLcb, McdEord. Mass. 



HtiLP WANTED 



PART Time, utouap-eacttis catalogue lBc. 
Blr mall 10c. Hobby list 10c. Robinson's, 
Ban Tabic. CalLE. 



BID Money baking orders: shirt*. ti™. 
Hosier?- underwear. pants. Jacket*, sweat- 
ee. uniforms,, etc. SjiLetr equipment free 
Experience uiiztecetuMLry. Nimrod. J1133-1K1 

LUieoEn, Chicago. 

CfNEMPIjQYED? AddrL-sses Ol 162 air- 
craft lictot-Lui*. il &w hiring unskilled men, 

JI M. BMC n r T racy, Minn, 

PfE£E Bkpf Hut of helpFul boots. Pab- 
ular Mechanics Tresa. 2M E. Ontario St_. 
CJUCOfiO. 



AtiENTtt WANTED 




MakR big pr-gfltft, CPrapluto 
household Hue. Rc-rk huLLiun parked. FFuO 

wtiuluKSsle catalog. Hoyce Products,. ISitTM 

South Wood Btr«l u Chicago. 

MQNEY"'MDk£j‘n* sensation! Sell Wrth- 
day card assortments 3bc up- ftedbeni 
Jamoux al] aceiujpn 1 1 bra on zipprizVAl. 
H-Tjcrikiun u, 343 D-ruudwey, Dept. G-i. 
New York. 



LODE! I ll live you £5.00 war tL fowls. 
imCKfJeg, etc., [Fee. Exciting uFtor fur 

every pciscm who wanU Ip mnkK uplujidld 

money,. full m- spare ilcne. Send! no mon- 
ey. Send ELUEne and Address Jar biff free 
a ?«±or taient, Zanol, lii&l Monmouth Cin- 
cinnati. Ohio. 



ENGRAVED Name p3-t«, etc., n braiid 
new fine. large profits. Brett Bros.. WLn- 

Ihigp. Ma nu. . 

NEW Patriotic seller. Send Jfrc fer 
sample and prices. Vito Fas to res* a, 5?& 

Matt BE. , New Ton. N. Y. 

TiHKiji, "AuLMiup" mIoem Lblevea cold, 

protre Is whale «Ll. 3&mtJC tiJb, AtltC- 

cop, B W M^RjjflMj^ Detroit, 

WATKHLtKH Hand ClUkkf. Muturl*Ua 
And defence wurkera bC£t CtiaUMnciO. FuU- 
!uzed i>&ck±Be 35c. B«rnuvLt Do.. 1J*J 

Barry, Clk lcayo. 

WRtTK FVr free tUblLC HOjuplh'd acuaE- 
Inr ntuounM^t tSLbleClOtJU Clean TVSfh 
damp cLotii. Haqulre ua Ironing- Beauti- 
ful pktteriks. Loot expensive. Lon k wcar- 
j.ui, low priced. PwnmlMJofu hltf. Aina 
complete dr-r.ss llnr Melville Cuniuany. 
Dept 3302, dneltarL&IJ, Ohio-. 

CHAMPION Belts. SLLspmdpis l ?!lc. 3 
$2.W postpaid cosh Flth otAct, MunnEac- 
t U rcr. W. BnlllTnore. Ball n n an 1 Md . 

SELL Btx 9x13 r i]£B a weeh and earn bel- 
ief UkAO *75. PH Was-FVCr Riir Waits, &*T%- 

e ca FalK, H Y 

PLATE Glass n*m* plates tor daer^. 
Atfents wantrd. ^Lampie 5 be. HiLrve? 
BlC-hard. HQ PllfKr, SuaUibrldpie, Mflaa. 



FREE Water and our concentrates, 
mate Flavors, lotions, shamnww. H nred- 
LCtS. Inljclfl. botH« furplahud, QuaLcq. 
B-WHO RttMtfl. KWl 

AGENTS — Salesmen, Swn profit. New 
JOC WlJar SlFpi>orL rvnry -pian nreris. Etnll 
::lfiTf-.s and direct. Free UiefCl-'i tuldift^ oETef. 
Hawkins E peel allies., 537 Bo. Dearborn, 
CTjJCflfd. 



EJ3TT For defena*. Aulo Knitter ma- 
chine makes pair mlttlary sewi s honrlv- 
Aiso mafUera. caps, mittens. Dcm-on^trai^ 
tn department a UtXW. relit! aprenri^s. krtM- 
II njr Kruups. Write far ehtopcbLlLdu. ASies- 
ILk KilkUliLR Miiuhllle Cu.. 75Q Graild 3L, 
DrOdkCytL, N. Y. 



PROFITAm.E, DlKitlilwl InLSElkgna tW 
IiLrIl prade i c i U r i t r a o u jiLen and women 
rr-t.il Lliiif Rawl^-lali |prnliL-c1a direct From 
manufaclurrr be wmsamer. K?cry liomc 
your market. Large rcjicat orders. A few 
gpeninxH pra why. Write Rawh-Jjsh CO,. | 
Dept. E-B5-FPM. FriienarL, III. 



H-IO PrnfkLs srllmE fthrltun IliuL Ab ■ 
»nrbem. Bacnjitiei A — 1 1. Oil p^epaJHl. SlkSl- 
tuii mJb. Cimipany, Culontdo Bon jibs. 
Co] or ado. 



BELL Watch vs Bind Htftmp for jl4t ot 
pocket and ^vnst watctu*. t^RPn. Wal- 

flLuin , rtc, £] Oil up. WiiiLdiiiJL. BOX S3, 
W-OOdbltle. TiSttLa. ^ , 

AMERICAN Fluff dOrula, lulir OU A atieeL 
5i5 J '. EJg pmdits na-w I Wholesale nrLc«s 
to aRrnm. tumult L()c. li'AutJ^mbnl Art 

Work*, IQS _B. &L. CLaLr, Dujte-n, Qliiq.^ 

FASTEST SelJinir i^tnutk LLetnu- In 
Aiberica. Nra! DLfTcrruL? Bumpled ( 6 
Items? pins s-rUlng plan that works- tike 
mape. 5CK: Ke||? tonapany. ||2B Willow 

A Veil He, HnbUke n N. J 

Tit tS Man's: Idea is a ftpd-aend to tolK-S 
Ttha need money. Laugh at War-PI r.- 1 
25c caraplEt^. You mate IMO-^ profit. 
Money back without question IF not en- 
tirely sjLLi.tfl.rd Hcpd oumter to Dntarlb 
Enterpr-iuii. Inf., tf. 0, Pmt Ofllne Box 
m, Pat A35. Rochester, Hew York 
BEAUTIFUL V vtctxwy buttum un pa- 
triotic cards. Uultai blit brings 34. Tle- 
IiljIh £3,4D. Victory Biilton, St. raul, 
Minn. 

gbkt-tteno Cards. ' ipcctaiuio! Hsldc- 
brji.nd'n 4564 Mprih liber Street. PhlEadch 

^tiLa^ FcnnayLvauLii. 

MAKE Extra kudiiey easily, aelUnjt ted 
dltfcrent RrectknB card, asborimenta. Frt-e- 

man. 35 Hi jh. New |f*vcn. Conn. 

EAH-N H0-S15 Dally applyinR beautiful 

S uLdlike ajjj n letters. Coni Ic. HiLL fpr 
5c. PPM smlii i ijLi.m . Harry! MudurhJiiLIC, 
B-3D0H Lincpln A^;„ CliicaRO. 

DEALERS — Jobbers — TO r . Off !s^t. AulO 
polish-wax. nationally known. Lima- 
Rraphrd cuui. CarooJ IdRtcd. 1C43 North 
Cnllfo rtUii , FMgjt 

AGENT’S— Bilk iLELd NylutL lipgicr?. Bjp 
ituct: complele fine: alt tliet. SmIIjiir 
like wild. Whirlwind profit opportunity, 
ttcplwejiirnt jfiiftranEred. Your nwn hose 
f t i't 1 wltfi large ouifli. Hiuh Illl-.l 1 nine, 
name today. Wliknit, Ehak CE-37, GrMH- 

flcld. Ohio. 

AGENTS. Ilru- IncludlniT food nrofl- 
jlcLk. FILnI nelhikg premium, aurl harffiiin 
dtata. Low prices. QekLd curd For big oul- 
flt 0 ?TPT with Bill HO-KO-CO, 3115 Dmllcr, 

at. Louin. Ma 

RKi Wnney taklnir iwdf-rii; nhlrtS. tke^, 
houlery, underwear, p&ubi, JnctuL:. awiiaL- 
vJi, uniforms, fltc. Sales equipment free, 
^xpcricncr unnccewaiy, Nimrod. 4IM2-AN 
l.llLLOllk CIlLluku 



COHJC Ckvcr tjvcrydoy Rrcct3nR cards. 
£?tnilry, JUL5 Mulberry, SSprliLgfleld. OIllu, 
fiPECT'AC'CJFjAFi. Li-iun^u-'iLjabiiT. Muke:- 
sc-n HetoalLdnal new clvuner. DcibJU. 
O-BelCcil. Englnccnne Building. Chicago. 
bell individualized belts, buckler Ovt- 

thousand emblciTis to chomc. F*at money 

lnjikr-r. RopnaL fauiLnRRA. Write- Lridav ^p^- 
dal uutfit dFFtir. liuuk-Fa'-t. SipodjiltleH, 
Box H2&. Fro vide pcs. iihodt Island. 

AGENTS -'£ j? mnil nnr JilrraHirn CiflOd 
pruflb. lEoiru; tpuHikie». MajwDod. 1133 
H road t il j , Nr w ¥ urk. 

AGENTS; Stamping naisien -on nocket- 
key protectw^. Sample rJieck with tout 
noine, addri^, £5 hi gtuunplnR entfll^ 
Eukblebi Checke. Gjock-fObfi, iLLirut 1 plated. 
Hart Mfig. Co., 303 Degraw St., Brooklyn, 
K Y. 

AGENTS — 3Mrj Frtflt ielll Ok Raid leaf 
letters; atones and allied. Free samplca. 
Mctallm Lottcr Co,, 43S-B North Clark, 
ChJciiRU. 

AMBITTOUB School scnlqn ^ — ScU claas- 
matrs $hr 1 l tops 1 ' 1 in gradualLun puzne 
Lurd. 1 : Beat coanmlMlom. Free carda. 

Agencies going like wild Arc, Hurry I 
CraftcnrdLi, Bnk. 3SE-L, FHlabufRh, Fcnkta. 

AMAZING Ctcauorl Makes cleaning 
. eoay. Frcmhim- d^-als ord^rr Free 

namplF ZdmCft 5UP7 IrvJog Park, CtllcagO. 



sa mple ZJhllu 5UQ7 Irv JLUr Part, Chicago. 
WINDOW SJaii letters. Now "Roman ,,a 



GOOD Raving business silvering mir- 
rors. plating autonarts. reflcctora. bl cv- 
d=s, baLlis-oem AxtuiM-j by Latt method. 
Free particulars and pr&ilA, GiinmetAl 
Co . Avi. N. Decatur. III. 



BID Money applying Inltlald on duloulu- 
liiloa. Easiest thing today. Free satu&lrt- 
If you nidi pruiUzkR aikd advertising fpe- 
claliL-ed we Ua?ji an eJUJp|[ cn t sldollne fea- 
turiizg HhucalcomoiiljL zulziic plats? in small 
ciaancltli^. -Holce." 737 Atlantic Avo., 
Boston, MEisa. 



DO Yuii Vi' ilclL aRCEits fnr yaur hPUPO^L- 
Mo-n’ Your ad In thiu e,pacu Will pla^i: vmzr 
mHULOifc before hundreds of men seeting 
fziit-dtJ Line pj'Oduttj. My fptdor "How Co 
Socure A genta." is EILIl^ with orPuE. ril 
Rlndlv -^rnd you a copy free. F. W. John- 
son, Manager CLiLSMlW-d Arlvrrtislnir. l 3 OP- 
1 1 la-r Mechanics Magazine. SQQ E. Onlanu 

St,, ["iij ITJLLTU 



NOW, Tlial ynu have rrsd all tnese ol- 
iers. send quarter Inane Utm) "Hpw H *nd 
"Wtuii" in flell by mailt through ageing 
or direct. E pchtiit-nr PubijioatLpn^, Com- 
merce Building, DLpt. IBs, Ruchr^ter. 
N, V. 

WtUt-CiXAIlE SALEHMEN 



IMMEDIATE Oprpinif for five mon with 
cars, JtL uadi jjE thr ktoju unr| Hvrstook 
states. Exocptlanal apppriuuity fur mrn 
with, a fa-rm background. Hot affecbL-d by 
priurkliRi, Purriuinrnt iiopitlon. chance 
fur ad.VukkCethetiL EarnliLFp; frr-m Jill to 
i20 dilty. Write 3;ili^ MArtARtr. 1716 I.g- 
nitt, Dee Moines. Iowa. 

BIG Troll t dally. Sc]] hUniAcsa or ehit- 
sonal ChriHEmaa Greetings and calendar 
now, BipiTlrpoc unnecessary, Outfit free, 
CrCuCenl Card. Cv- , 12 i Na. 7th, Minne- 
apolis. Minn. 

CABH Dai\y SeiljJiK UtiJr-n Jiibi;! prLntLnR. 
Free cuts Book malcfies. Manifold flAtea- 
bngM willnu Trinting. 9M I Folsom. San 
FrithriMM, 

ADVERTT3-1ND &oak miitohm World's 
largest "direct aelELng" book jelalcIi factory 
otTcrs advance -rasn oamings calling on 
iivifry typfl uf bc|Ajp.nsB. Fipr-nonrw liqncc- 
ensary; Full par! ILine: law prltezs: hjgh 
quality: quick deliver Its; powerful ihLtI- 
oUo dtsplay. repeats. Free kit, Inacnic- 
tiuns- Maton Corp. of America. 34^3 West 
4ath n., Dept. E-5, ChiaaFo. 

DISTRICT Bepresentatlves — FerWaneikL 
tombory, a badness of yaur own— by 
l.aBaile EiLrrulDn UnivcrsLty, a egrro- 
SpPUdehCit UutUqtini. ThorOuRh Irziu^ 
Ing, much national advoitlHlnG, liberal 
carnmissmn R<-qci | rr-rpcnt? — k«Kl person- 

ality, JibLtlly tu cauix'irL with prafiptcPi, 
will to work, a ear. John □. Morris. 4111 
B. ~M 1c hlg an. Ch ina g o. 

UlA'i WlLh r.ii In '-5.Eu.bl.LKSi rrlJiiL kLoto 
route. OtfK-nmhs almout every lucullly. 
Handle or-dcra for liatlonally known man- 
pfjiclur^r-JfliitiiT AveriLRr- SftCt qgminis- 
hJu-ji. Steady big pay oppOTtuftfcly. Sdlnia 
experience unnecessary World's Frod- 
ucU Co . Drpt. iflS, fjpeneor. Inef. 



CALENDARS. Fami, huTEltlai — Beauti- 
ful comptGte lines all sizes. Including 



jumbew. sampl-ca fr«. Start now. be hrit 
in Held. Firming t.'xLli'ndJir fr-rmp^ nv . 0^39 
CbLtaffe □ 1 * 0 Vi: , Chicagu. 

BIO ComnnsaJonn — selling to stores cel- 
luloid, pricing tickets, mcEai shelf nvcmld- 
J 1 1 k - Tu re 3 Lauraii i Li J uitniL cPVrrzs L nlgru. 
T. FrLcibi rji-fca. 3 24 Wllllr St., New 
York. 

WARTIME MakcH Put -CKnenllal bmiineu 
ni'cnKMiLies irll font, Hot nnecteP bv r prl- 
orltira. Lergo oombilseionB advanced 
dniiy, Eipericnoc unnco«Aan , i 
E rrr:. NPrllLWntrpTl. G 3 . 1 -F .TackKNin Chi- 
ClfP. 

9 RIJL Ifvcrydny erecting cmrdsl Llcul- 

daLniK S.POC.UGO. Frufilahlr Etellcra! IsiuL- 
IrUh free! Semple box 25c. E 31 w, 415 
Ngrih Wells. Chlfsagp. 



SELL BlI^LiLean- cards, stALl unery book 



Style, L 9T$C slscs. pnnnv rsCh. Abac- 
Jietjilv brautlful. Frr« s anLple^. NuW cat>- 
elogue. AtiHf. 7041 Hoisted. Chicago. 



matches, summed, tape, restaurant necei- 
bIUm, salw bucks. artTrrtlslnx snccialtlcs, 
penrila, plcturr cai-dM, Lafla, pnclllg srEfl. 
Lowest pilbes. 4QC- commission. Exnerl- 
rn-Lr IziizkrcEnaury. Prrp drain, i^ilrs port- 
folio fret, willcua, 2130 GLadye, Dr pi. 45. 
Chicago. 



ADVERTiaiNQ Bwk notches Amur- 

jita's laz-gr-Kl izLiLZLiiEacturi'T uf unlun. IzdsrE 
beck PLatehea. Fast Bulling line. Large 
sjLlr.s producing Jit. Bamplc m&tchcn. 
Curnu-I i! Lr rut ra.L-n.1 nc. 13 mlar coinblna-r 

Hons makes HeEKLng easy. Commission In 
udvnnci 1 Hnnr-r:nr M alrh CDinpin;. 75 L'-D 
Oreenw-OMl, Dept. N-5, Chicago. 
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MAOIC be} n. MtrarU™- ruil h 

arlicLr-. S;l:ci |j!t SDc. NOCt, 1712 VaLmotlL, 
New Orleans, La. 



UPHOLSTERY And rug cleaneT sclii 
eaay— bLg repeater— quick. aafc. cconomi- 

60c par.fcagr: rr.iLii'!; gallon Liquid. 

Send dollar Ter thru* fKackagea, Trial a Use 
full bu±Ucularn Tree, mi g- A way Fjoducta* 
2 iu West Burleigh, Mil waukee. WlwpngLn. 

EECEIJ^ENT sideline. 100^ profit sell- 
Eng teatid collectUm plans Ld merchant^ 
professional men. Sample SI, 00. Qn-an- 
rit / discounts. Sou Iberia Associates. 

Wjirrieabotro, ftn. 

YICTOHY-V-tfU&LEM — g'CJHbliDnaaE 
Fluorescent V display. Sl-1U uil Sight. 
Big wmmsafcQns paid daily. Write Vw- 
lory, 01EX WpiL WuiiJunfjLci]^, Chlno-j^o, 




K]iAHt:5 — BLg promts. Best; quaLlty. 
IFaelOry prior-w- Am Nlftdc*. Huffnlft M- V, 
EARN Money In rour auare time taking 
fliibserLEitdmu L« PemuUr Mrchinlti. Un- 
limited DosalbHltlea. every family a pios- 
mcL Ea.sy tn sell. Rpnu* paid in addition 
la Hbci-al CDinmmiQtL Send postcard Im 
further details today. Circulation Dent., 
regular Mechanics Ma^uinc:, 2DU JC. Qrj-- 
iario -'it.. Chicago. 



EDUCATIONAL AND IN&TKVCTlON 



WJSLtilNG— SIcctFle are. LGirrt profit- 
able tirade quickly through actual prae- 
tier. Individual welder Instruction nL 
bare ccut of irmtcrlJits. Full p&rtLCUlaJ e 
Tree. VnLUubLi: UreldLn.it lessons book tide. 
Hobart Welding School, n is:; M-B2SI, 
Troy. Ohio* 



NE5W writers needed r FTco test shows. 
I'Our ubiULy r If* Inn. No o^llaailon.. 
Rush postcard to Comfort Writer's Serv- 
let- D ent- 7B6-F . St. Louis, Mo. 

UNCLE 'Ham ,r Jobs. War greatly In^ 
CTRBfsjFi^ oppelptipcnts, J7t33 td J40 39 
Week.. Merwvainjcn. PrepnrE ::n nLrdia'.rly 
for examinations. Full paTtlmlara — list 
pcwllJuiLs. Irw, Write today, Franklin 
Institute . Dept. K2. floi-healer. If. Y. 

WELDING Crpcnu. thr nay Ed Broad pay 
and future m Important Indus tries. Qrow- 
ImiL heed fur trained wcldcm, Fr-craru 
now. Practical, perttOnUJ J .:ainmr :;;;jrr 
time at home and ChLenfio. Wrlto Tor Tree 
faotfl. Utilities Engineering Institute. 13E4 

BcO den, Dept. 125, cinema. 

ARTELUdiitvs — Mo pa flues. cuuniL L i, bpaku, 
ftabalDK 10c, Cicerone' B. B&3(F) PifeL AVc- 

nue, Ne# York City. 

■ V ! Suoeised wittL 6upr'F-MrrrvoFTl 
iL DK ,r -lnfo C ompany, Bo *. 112 2. CLl^a isft 
TOOL DvfiiijijJna pi3.'& bLn, ii-ump Ktq-dy 
Msirse. Low coat, -Ea^y tetOLB. Frt;r IkkjIE- 

let. onio u-rnLi Lute pf TechnnlDHT. Bos 
&fi, GremvilJc. Ohio. 



UOw r □ prt a lob I Inforbiatiesi free. 
Ontdau-ce Qtz-vlte, la-ox 175. Crocby. North 

Dakota. 

MEN. Try nest railway dulsI ckrt onm, 
Refti'Jans a Lor t ilLJOU yearly. CumpLete 
tiaLnlcLKr uiil^ tS.Td wntr. O-rment In- 
itructlon Btrvloe, 10 1, as, Mo. 



Ct^INICAL Laboratory Lednnla taunhE In 
yottr own hume. Practice outfit BuopLLed. 
Bulletin free. IasLperLfti Technical matl- 
tule, Ba^ Asigtln. Terns. 

LEARN Tu Luerupliy : tap I rridl-rl opportU.- 

mtlca now prevalL Ail espebitu law. Ctal- 
mbjf % tv r:. DodRO Inttltute, I>epL M, Val- 
paraLso, Indiana. 



K-ADlO EnELnocTlnR - , bioedea^Uncr, avLft- 
tiOn aucl panc-n radLD, iiervLcJn^ . marine 
And Morse telegraplky SiLUKbt tharguiihly, 
A3] r^ponwB Low. Catalan free. Dodko 
Institute, Dept. It, VLiLpnni-ig Ind. 



SECftET InvosttRaUon. ErpEilEnce un- 
necesiary. DetecEave particulaia lrtn. 
QfOTW Wag ner. M^jSIO Hrdadwoy, N. T. 

LOCKSMITH CtiHrrnc. Lock plcldn(, 
key tlttmg. etc. 1 3 CD brupuld. Lock- 
amlLb, &Jinad1an, T csas._ 

BECOME A Doctor Of PsycliiilpRy 
fPn. u.y Triwti secret of contentment. 
L:ii3J|iJ Lii'iiM. Salve mental warrlrr:. Fr^ 
M. CoilEffe of UnlvETfial Truth, 20-D 
En-sl Jecbjigp, OhlMMW. 

ARC Aad Sbdt WGldurt, Make them 
rouTMlJ. Very HJinule. Tnejfuumive. -Ca zn- 
Siel* detmlLn lflp. Popular MechanLea 
Press. Dept. 391, 2DG E. Ontario,, CtiLtiiffo. 



CAkTUCNlSrt, CDaiMKRUIAL ART. 
Sllt.mr.lKI) WKITINCh 13IDN FAINTING 



LEA FtN Gnrloon I ns - . Orcnt demand; bl^ 

pay. Cmjjz- J j 0T LitiErp pt'Eii:;], imw 
10 aeiE your uli rbtKiiu. $2. S::jjd 1 a id ay. 
HoJlyarL S-udLo r Bos 113d. Hollywood. 

An Iff. 

CaStOON 3 Pay I Lram by mall. Por- 

, l ;lillu Llitnl. LcLuXpujiil Ve Lti^am Warren. 
ArllSt, N?5QS SulI Eli, Spakane, Waalr. 

FEN And Ink dT&wLo.|f*. Luc ua draw 
■ vo lit advertise and calaloizue Illustra- 
tions. from nhoics. copies or obicct?. Bt?l 
hurt and lair prices, Heraldic SLUdkop. 
ISUFOil^dule AyenUi. Cllltane. 111. 



CARTOON IWO Course; — 3-D Illustrated 

LeiaucLi-, AVer 50b aV.i: tchni.n, drawmK payci, 

rns and pencils, complete, Sl.oa i^iaLpaLd 
■hn T aiij. F&awdonw-. Cb-III. 

BECOME CarboanlBtg- overtdftbt ! Haro 
fun i Make moiscyl Write. National 
Axtlflta. ?ai-A Norih MarsalLn. Dtillrv.. 
Texas. 

BUSINESS SERVICE 

3AN FRANCISCO RelorwardUii Betelce: 
mgiript. hondud, ebllsLng; 1 1. DU month. 
3402 Mar ket at- __ _ 

CHICAGO Mull U ddrcM: HI HkOBtmy— 
Receiving, reTorwardlng y-our busloese. 
pri^onal mail arncral. 30 West Wash- 
ington. (E?ub]hbcd 1H9L 



ADVERTISING AGENCIES. LETTER 
WRITING, FOB, ADVERTISERS 

ADVERTISE Frafitabiy: SIS reaches 

6.11110,001) Bundny nc^pnprr reader^ wRb 

21-ward, ad. New , Dpiiper n magaslu.if. blaiN 
int’llist ratebook. i?ee. Chicago AdypTtifl- 
ins Agonay,. Ml- FA West Jackson. ChBcajtD. 

ADVERTISE: 24 Woids. Ifl9 Dewapa- 

PCF5. I4S 60. 145 U free. AdvcnWrur Bu* 
ruau. 4S1S-C CuLtagc Gfovt, Ciiicago. 

REACH fterUReiJleft 1943 DE- 

rectory 5c word.. Lome, Box 774. Newark, 
Now Jrruy, 

FREE — New AdycrtlBcrB Rate -Quldfi, 44 
no-Kcs. Includea ^vcrvthinq. Law^xt rates, 
E. H. Brown Advortlslnff ArDncT. Mt-r- 
gjmdUg Mift. Cbk^llV. 

ADVERTISING Placed Ml magaiSnea, 
newspapers U.3.A.. Canada. Lowost rates. 
yrr.r: .ic-rvlisr, G4-paao catalog trc*. Hainjr 
Advertlilnif Aienay, A - L-nn- W, MadLift-n, 
CHI-caga. Ejlablislteq I'cars. 

TYPE WHITE EE H, THJt»Li r.ATD(tSp 

OFFICE DEVICES 

-'NEW Procaas" stencLE* for nil dupli- 
cators 1Z.3C quin? Df 34.5 oulita S' J .bJ. 
Unod nffirr jit^ncLl dupUcators. typewcLr- 
^ri, SL5.DD Up, S+'lT-IredLnrf pi^t tard 
otencJL printer IS. L0. Write FJ tla burgh 
TyppwrLtflr SJupply. Lkcpartmcnt K-25 h 
PiLlNburich P<::l:iii. 



TYPEWRITERS, Adder. ralmMwranfi. 
muLMgruDh. addrESBCgraoh. Send Tot fre« 
ol nnetunes that frill bcSn you at 
half nrlM, Frultt. 35 Frultt Blduf., Qtd- 
ara 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



StlPERIOR. Natural rubber. Two line* 
3HC three 40 e. Tour 50c. Not eynthetla 
rubber. SLucuin, ifH Bradley. FeorLn. 111. 



3 LINES 27c: Cu^hloMd. indexed. S6c. 
BLgnatureg $1.50, Stafiiprjtc. Wftuwut^n^ 
W&, 



3 LINE'S 35c. 3 Lines 35c, gtOinp WOrki, 
Aubarn, Nebi. 



Printing outfits and srePTniES 



PHINT Yanr awn carefy. Bt«tioneTy. cir- 
culars, atlVrtllJjiHB. Sriyc- mar.ry Simplq- 
rules iurnlshed. Print tar olheri, nkr- 
Jjruflt. Juaiar UM. MnlOF outfits 

117.39. DeidJls free. KclseV, Inc., T-Ll, 
Meriden. Cimn. 

v f ne'x PENSIVE 6*0 Printing press. De- 
tails Frre, Novrlt y Shop. ns-Yllle, E.a. 

PRESSES, Typg, s.anplEi,'*. Ljxt frer, 
Catalog Len canLs. Model Pn,we Co . York, 



PRINT At home. 3 be wlLl hrLmr a eora- 
nlete -ca tal«r of ptwey, t.™- and iiiddUh, 
P. PriflCer Ac Contnany, 9 CoEumbLa 
Newark. N. J. 



BARGAINS — Preeaea, lype. auppELe^, 
fiend flame). 159 Harvard. Cambridge. 

Maan. 



_ USED Fresaea, luOPllea, LLita 3c. 

Tdrnbiugh Service, Loyivillo. F tnaa. 

PRINTING. MULTI GRAPHING. MIMEf>- 
GltAPEIING. GUMMED LABELS 

BEAUTIFUL Ptrsotuit or graduatiun. 
cajdf, 109 J.iLLiLL'lt-d taj;Ls, 25c, Text. Italic. 
Gothic typo. FrUiteraft P I42J E. Elm SL. 
gcrftikMjn. F cnna. 

V'^i HAMMER MILL LlL tar head* Und 75 
Whi L::waiL i envelopes tl.GKJ JW»tpanl. B-eSk- 
ngvLLtc-, 'J07 West ftanxc-vrll , Fbj ladeL phlu. 



uflu Hs3 CIRCULARS. lipfia ele- 

gant enyelo^t; alLps. $3.15. ALL tiridLing 
low prices. Samules. □cddprmt. Harn- 

tfqbtirf. Va. 

PSRSONA1. PoaLcards g^VO fWRtuge. 

— $1.50 Cu^ack'rt Prinlrry. P^Lllan. N, V, 
M1 MEC)CJRaPH]JiG -ftampLrn Tor .^amsv 
369 cop Lbs it up. Paramount, ICoS Sou Lb 

cjrNn.j. a i bin i ic c i i v . N. J. , 

1000 1 iFITERHEADS . Circulars. etc. h 
Jl,n6, ThrlTtprlnt. Box; 3lS + 

ChariiK-o 

BUSINESS, Fcrscni*] stat!<sner) , 1 $1.09 

t aeketa. Sami>l«B. Eeunomy FLCia, 

aCr^e. Wja. 

GOOD PrlntLFijt reaionably priced. 3,.et 
m know your TequIrEKnuintss [or oar LOW 
UElLmabf^. Wrllt= today, Blrcnwood 
Frlntert. Feat Fatarson, N. J. 



ENVELOPES: All aluE. Jack's Print- 

ing Service. Bps 54 W. Mctrapoll ta-n Sta- 

riftn, Laa Angela, Cafilo rnla. 

100 LETTERHEADS, ibil'SH* Encelopea, 
ILW, LonnLe Harmon. Sugar Grove. H. C. 

Hi -QUALITY MLml'OgrapnirLg n-ow pbio- 
Cepranbic lllustFations. price*, Ram- 

Ulfts. HaaiKfen, 4M8 Ohio Si.. CSalFago, 
id0 FOUR Llnv gummed sUckerfl 25C, 

Specialty Sa lwt, 30C4 5th, Ch acanu- 

COMMERCIAL, Club, jacsciy tjrLntlijg^ 
Naadonably priced. 5tat<o r^oulrementa. 
Tar at Printing, 2430 South Albany. Cha- 

cajOL 

STRICTLY FLrat quality ptJiiL:»k. SkjjcL 
10c fur 33 page catalog. WoodrulT'a. 

j-iT-Afl LfTlR. Duluth. Min n. 

"NO LLciehjt^ Limit" MlmcoRraphln®— 
300 Letters or 300 no&uardL si. 00. Dollar 
Letter jicfvIcch 190 WcaL WaabSngtan, CliJ- 

tBgg. 

1000 Art Cm-CULAftS, Letter heads 

12.03, samples., low prices. Adrre*>. 

Cboltca, Oklahoma. 

PRINTING. ' Mimeflcrapblnt — Letter- 
heads, cnvelcpw. statement, iwki — $ 3-2d„ 
Sample, Rtyiftpnd P. Schuartlmr, s^yth 

A ] lid LUd , Iowa. 

EVERYTHING Printed,^ Whoirailo 
prLcps. Tree: Issi. JilSd-wegtcrn Prtutinf 

Op., S srlriifflfrld, Mlasaiul. 

QUALITY Printing, mimeographing 
unsurpassed. Low prices. Samples lice. 
Faoit Proa. Lattirap, Calif. 



50O FOUR Lino gummod slickers. 

flfiii. MarJtz FrknlEry, Bagtitag, Midi, 

JOB Printing. (^USCk, rcn^onanlfl, Ram- 
p]«. Attanlle. Bo^i (B-fl. Ro^h Kill, 6. C r 



WANTED Printing o| all kinds by UtOU- 
Rihda al our readerg. Ynur ad Ln Lhla 
spare will bring ybu some nice ordcra. 
Write for paciltlve prugf, F- w. Jahnsaci, 
CliLvJflrd AdVerlLsinR ManavMT, RuOih 304, 
20O East Ontario Street, Chicago. 



PATENT ATTORNEYS 



INVENTORS: Take first atep towaid 
jjrgirerimf your Jm^ntLocL— frL'Ji put dWJ- 
gatLou. Write lor free “Raeard -ul Have*. 
tLon" form for wtabllahlng date af Inven- 
tlnn and tree "Patent Guide fur the In- 
terior" — telling alKiut ttuifidcjilLaJ auux^ti 
aeryH»; how to soil and market Lilvujiiiueu.: 
details of convenient payment plan. Send 
today Tor ivte ■ Pateht Quidr"' and “Ret- 
ard of Invention" form. Clarence A. 
O'Brlnn and Marrry Jaeobson. RegiHterod 
Patent AtbortLcys, 21R-E, Adam? Building, 
Waahinglon. n c. 



INVENTORS: Write ImmedJntelT lor 

tU'O [Hi bOOka. ■ , 'Pa.L4;nt PrntecUcaq" and 
J, SeLUng an inventlm." EapSahi itmciy 
JrtterKitJiir ooLells. lq Invenlora. "EylflencB 
of InvenUoai" f-orbi «!HL]a»«d Reaibna.hlr 
fwa, Inrty-louP years’ vK^vr Ifincv. Avdii 
rials bf dulay. Addrew: Victor J. Evans ds 
CO- , Rvn^Ltitvii Patent Attonaeys. (Ut-E 
Victor BuLldln u. WaaliltiariHi, D. Q. 

PATENTS Procured; ouay terms; hrip- 
ful uctviCr. Sandcia, e*So Tyrh^, CtlL- 
caja 
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POPULAR MECHANICS 

















"IFYENTWS Quite” m tp«hiOlC»l 

J’IU'.CJU-.'ELLv, ffWt; LLdvlBCfl Oil pi tell Li tiff, 

selling inventions. Frank W. 
lGri Nassau a trcet, Me w Ifori. 

PATENTS. Protect your Idea by aeau- 
ina free "Froor of Invention" folder. Ex- 
ceptional Dfir^oiial gcrvqcc. Established 
l&llC. E, E. YitiaEuan, ftll WrxxtiLTd Bids'-, 

Wonfting to n. D c . 

INYENTQRS^-Piltcill yuur invention, 
Secure book. "Froicct, Finance a-od Be]] 
Vour Invention."' - No obligation. McMor- 

row JLriHi Piirin'LEi, HcrIij Itte^ Puicnt Atlor- 

neya. 134-C Barrister HuLtdipg. Washing- 
ton., ~D. O- 

THUS Saudi Lid meiiuS luw ccat Lel ob- 
taining year patent. Free particulars air- 
mEuJcdl Robert Bock, Patent Lawyer, 350 

Lq.fn. yf:Ltc Street, Bridgeport. Conn, 

WLSTlftN Inventor*. save tlmr: em- 
ploy C- L<. D rrw, AtLy ftcRinlcrcd Lei C, 
Patent OiTiLL - :, Central Tower, San Fran- 

dseg. Calif. 33 years p ractice, r 

L. F. lLANDGLjTI. L-C J-L3 VLlIuL Side" 
Wash I. cur ton. D. C. Low cost. Book And 

infnrEniiLicin__frrc 

Patents, Booklet free, Kwhest refer- 
ences. BhL results. Fro ran Lb eta assured. 
Watson E. Col cm An. Patent Lawtbt. 731 
Nj nth St., W ub JnglnqJS. C 

INVENTORS — BELurr dinchEmriK your in- 
vention to anyone send lor rci-m "Evidence 
at Concnmon"- "Schedule at □bvoramonl 
and AtmTELuy-H' Fce* ,h and instructions- 
Sent free. Lancaster, Allwine An Rommel, 
4ii Po^cn Building. Wfeahl listen. □. C. 

FOU INVESTORS 



116 MEfiH, WmrmcFii* — Just what you 
may need to cotnulcit ygur Indention. 
4#-pnge Illustrated book. cuelIoJeis valuable 
anfnrmaljon for InvenbOTS. YOura — frtjc. 
Write lEiday. YLrtor .? tivana & Co.. 632-E 
Victor Bull ding, wuahlnri an , y C, 

WILL Cruutidi'j pn.i rcJui-ti m^. □utrlktlt or 
royalty, patented or xzelijli L cn Ltid inven- 
ting. any line that meets our n&rtlcylar 
r+Mqulrpmr-ritg., Prefer devices not too 
OOrtiplictilKd, submit rtm-winffs or de3CJlp- 
llGJjfl. No EOCrdcLi. Juauph Rwj;i l , 3Q Vt 

Washington Et . r Chicago, III. 

SAVE Mon vy. Lime, worry, betere yuu 
patent! Market invcnUon quietly! S yu- 
bein only (LQa. Inventors Guide, 

L&Crcafl e. Wls. 

ESHIBIT Your LtiVCsitLOOi 40 days; COn- 
tAot manufacturers: protect you r Ideas: 

i-netmlnLl iid vice-: imirnbrrshln il.lkl year- 
ly. Invented CLnb a! NmW Yi>rk, 0lH3 Wraf. 
125th Street, New York, N. Y, iB&nd 

jitmnp far rnply. > 

FREE tsooklct J 'wny TnvcnL" 5howrt sure 
Way ti> iilCtenji. PjujL?, nn fai r 1 Pgn-'t At- 
tempt Kflll elk or EiiiLeEiUnfi your Lmi-nLlOu 
bo?oro you have read Ltl Invention- 
BcttLco Company. Dept. A. FrofesaionnJ 

Arts Bnildlp g. ttagcrglo^n. Md . 

INVENTOR^: — Have ym? a nse!u], non- 
tti I L I L L i r v InvEntJniii Inr suLe-V PmclLELal nr.-x 
idiLUM, patcEitcd nr unip-.L^nL :;d , . i r k e-ii L ] :■■ 

needed by manuracturera and conaumere. 
Write lor details. Chartered Institute of 
AmerlEiAEi 3 el verges. Dept. 4 - A. WiLsInlng- 

tMi, D. Q. a 

I JJfcLL PaLnntA. Fistabllahed in IflDO. 
CharlCH A. SCuLL. 773FM Qar«Ob Avt., 
Kochestcr. N. Y. 



CASH Far practical \tens npd liivKntlgn^. 
Mr. Ball. AE-M41 Pleasant. Chicago. 

SELL Ygyr patcnl through a small cSms* 
tiled ad In Fapulat Mechanics. Many In- 
ventors have found burers in this wsv. 
Ask rnt tdr proof — I']] ifLadly send It bn- WU, 
F. W. Johnson. Mahacer ClaAfilDed Adver- 
(talnu. 300 E. Dnlarka St . Uhicauc. 



INVENTION 9 WANTED 



CASH J'Pr pmclkLLaL article or Idea. 
Mir.. 131 7 BpUth IMh. St; Lqu Js, Mo. 

INVENTOR- — email manuFaeturers 
bu^d iikW invrAtlpru Tnr altered Civilian 
markets. U yon have a pi-uullaul, usdul 
Idea for sale, write- Chartered Lcvtstuta 
□f American Invtptgrg. Ilept t-D. Wastl- 
IngtuFi D. c. 

WANTED — Dolenae Inventions, cash. 
rOyulLy. E'r wiping LmiKwhant Report- 
or, 3E -111 36 SO . Fa JrhE-Jd, C hi caa u. 

CASH Far inventions, patented, unnat- 
cnpi:d- Mr. Ball. A-94il FlcwAn-t, chl- 
csro. 



WANXJ FACTORING 



MOt5f:Ur— flmall Nit mRijufa^turirur. 
Mcials. plasties, etc. MJLhntEi, BgrllnKlon, 

K^istneky- 



FATENTb FOR SALE 



NSW Combination arttcLe for men, 
Lcaihor-gJoth ^IpipJe construction, frk- 
CL-ll “:iL sift Steni. Palimt a.llfi.Tfll. Cujih- 
royalty. W. R. Cremn, 223i WJlAiLugtou 

CoutI, Toprka. Hausat 

TO Sell -or trade paLuitifd laabeiLlng de- 
Tlca. Bx 1533, Fargo, ?l. D. 



MODELS AND MODEL SUPPLIED 



BHIP Modal kits attd nttlnga. Complete 
tine Fisher model yacht equipment. All 

Hmichcr. lusher, MaiLeli 1 Mad^t and Ideal 
ksL:: P OUlkip and blucprjiiLa &L catalog 
pficefl. Most eomptets sleek lu Nev En?- 
land. -James Bhss A Co.. Ino., 420 State 
fet-T-mt, B qnLian , M nj^achnn etts. 

TRAINS— J ‘O’’ catalog We. ,J HO" Ik 

Walbn rn. 2lT ErLr- , Mal-wa i tkiyc-, 

NEW ^kImI iL:rplb,nr nmlnia IH.lift raoh. 
Psixtledlaru HtauLp. Ae^. KIT TM Nortn 

MfcBrJde, Syrac mie, New Y o rk. 

MFD. nits, stampings and. nuMtel sup- 
plies Brno 3c for catalog. Fierce Model 

Work*., Tinier P ark. HI 

TIN FL ATE" Wide rouge. lour trains; 
third mil, biillnt, nil rxCroH, Cam prup - 
tcly ma/ked. Gihoan, 5D Srtley Aue.. Ar- 

llngton. N. J. 

COMPLETE Ship and eoach models Juts 
with Ehaprd hulls, parts and fining— 
(I ijl.l to Vi bn, -Jli hLjjjlp fur calLilotf, 
Miniature Ship MridEb, Fe EI EASIc, F unua. 

LAT69T Sagine eat^bg SSc. RnfiiELded. 
H«.wjrrilc^ A-3*n Nurlti AshEujkU, CtLl- 

ca*LV u _ 

MODEL Mlroaders, send 25 e for copy 
of Model RalJrcadrr Magazine and ,ia-pogp 
booklet, "Yofur Model KaaJrwW ,r MwJeJ 
Railrrader, lSSl W. Pierce. ML3w*HkRe. 

WJSC. 

MJNIATUH® HL^qjti Lk-eotiuLVeS, new 
friLtaluR IbLlng li 1 1 IraHdm*' needs 3BC. 

Litt le Englnra. Wtohatga. Call fern la , 

CARVED Hull shin model kits, shin 
and yacht model flttlmn; model yichi 
n i Lr ] SSu.^t riL J .i!ct CalSloR 3dC_ A. J. Fiil'i- 
tt, 1D02-M Etowah Ave.. Royal Oak. SUch. 



HOME CRAFTSMEN 



NEW, Ready- mlKefl "bJende" -weed Cln- 
ishcsl Ukc na fprnLtunr. nnlwnets. nly- 3 
wood p&twhrtg, drh-watl oonetyuetlan, eu. 
Easy application. Good results e*cTy time. 
BtHTJial Ji -nn trial lot, irni p<Ktp*id, li 
pint. Fi'ii-iCihrarijir Dye CulL (diL^yie liuk 
coins. Platinum, blonde, bleached mahog- 
any. driftwood, tmncyi amd i-j, pint pen- 
rhrnnii L Clrar Finkih ?fnr Uu: nirr Dye 
Coat]. Edioueh for GO soieuti: feet. Send 
SI. -DO today for trial otter or wrLtc: lor free 
UtcFRture O'Hneh Varnish Cerp.. Seirth 
gepid. Iutharm, 



EQUAREKNGTTERS! Make belta, hUiid- 
hagu, etc. quality eeid samples wit h cat- 
alog. free. Beginners book, catalog and 
samples iftr, Special 1 Hegular gl hock 
With Mr hrgjdnEtfs tiulfil. oil fur II E C. 
Herwig Co.. Dept. J-32, 121 Satuls St.. 

Brooklyn. M. Y, 

15 FULL Si Ei! -whut-npt patC-rms 2S-n 
eoLkh. Albright Service, M-SMl Ratl™»d 
a™.. Qt naha, Nebr. 

LKftRN Tg nqfotfh niunn FfW Informs 
IlntL. Rmlth's AgSte fihcip, 239 Mtet 
fltfMt. flHtlaml. O rejD Q - 

■GET Ptrc leathercmft inatrucUeo pam- 

bhlcta, peLchim L.f lEathura, tnnta piJ-i>jeCli. 

Faselhatlrig hobby. Make beautiful gSfla. 
Leather samples 5e. Wilder A Dmtvpmi?. 

JUiH tlrfaihs 1 , UrpL. LF, QhnjLiR-r>. Ilhnuls. 

Hirw i'lL-iUjEn aiid. k apply catalog. — 1'ly-- 
wood novel Bes. lawn ornaments, silhou- 
ettes. decal trahsfrr^ Including latest 
■■EjaLrlDtlus'' for antes, ett, letter arid 
nuoteiaC patterns, bandy hand tools, new 
pfl-wrr sanrfcr. Oth-ri Slinm. Slid arllrlr* 
liiialy LEIuStrated. Wrltv teday. Wd-Mul 

Shop. AahhurtL. Georgia. 

4V LAWN OrpaEnpot patturUa, Dutch 
bay, Dutch girl, utflUe 2L rr hlglk 6 Oe. 7D 
novelty patterns 35c, 30 slLhouette phi- 1 

terns 31 Kj. G5 patterns jl.CO. Modum 
Woodcraft, BiaElnaw, MSeH lgan. 

IDENTIFICAT’IGH BTaeeL^l H «D, Thick 
at nrllng 6llyer L a g advertised purb Iflb . 

KNOCKDOWN ELts— Walnut, plastic, 
carved. Inlaid-furniture. Ibwpp-i. p^veltLcfl. 
Bhlp-models. MsyctimeTy fflrpayi: UHli- 
Lr:itH:d ljLjlIl-k, IChj. Woodcraft BctvJcc, 
Flainvlew. Minnesota. 



MAKK Mcntv huildlnk bird hwiflSf. 
Oieat dEinand. lltustmtcrt Irwln^atson 
book 25a, Fapiilar MndiknLCfl, 200 East 
OeiLueIu. Chicago. 



KNOCKDOWN Cedar chest, lumber, vc- 

EL-cci3. Iltuu-Lnitjcd i:alalaR 10c. Olln Kifik- 

dall Cm.. D«alnr. Ala. 

MAKE Beautiful Mexican plAquei. ill 
patterns, poifipletc LnstruclLohs 35c. Mex- 

IcMii Artcrult*. Back Foss. Tfcras, 

LE ATH KRC R A FTSMEN ; Send 10c lor 
new haptlbriok and ratalofruc ol tools and 
supplies, E. A. Sweet Company, Inc,, 
LuuLhnrEiait DlTbiian. A-57 L Hfl Btate 

Btiwt , Binghamton, H. Y. 

lOliO TELUHDW PlaELi tsLL liiHcwA’Crkcrt 
about building 1QW prelects. List I &c. 
Cutting. E. KLhgEVoci. H. H. 

WOODWORKERS — £Hm# hr In RE you 
whatnot pattern and Instructions For hn- 
lihlng lismitgre. Carter Brother!.. Fer- 

Hin, Vaigldla. 

2fl LAWN Ornamrnt [MitterM _ 2gc. Other 
patterns; !5 w -3Cr hlRh; Duidi Hr], Dutch 
boy, pirate, bull terrier, Mexican ?lrl. 
Mexican boy, dwarf, penguin, flower girl, 
JOc liar]]; 3 far U5a. 25 navaltl 1 iniLLcrne 
30C. All 62 lull alStf UaLU'Caut S-9 .00 post- 
iTw Btroiher, Box 3ft3- DM. Bellngcon, 

WOODWORK] NO Fewer U»ls— Make 
them yeur.nelf. Lathr. sgroh ^a-w. ww ti- 
bia. drill arum!-. -Durtabl? n-aEidpr. haudeaw. 
motoTF-Gd plane. OomnletB details only 
1BC, Parni’iLT Mi'ahiinJCx Htpsu;, CJn-pt, 293. 
20il E. Ont&rSd SlieuL, ClizCuufa. 



WATCHKIii h 01 d gold, jewelry, etc. 

AOaTBS Ores, fossIlE. etc. Beautiful. 
iLs.iar Lud raElKtlan of Ikl lini - : and unusual 
jfpecimukU!, $-10, pas'.puJd. Baaipies 50c 
each. Frank Greenlee, RL No. 3, Box 223, 
pqrl-Qrchwrd. Wash. 

WANTED! p^ld pd|p-f:r, pliLimtEi]. dhS- 
menda. mercury, etc. BhEp. Simon ' e Jew- 
■Ur?. Old firradc. CLi-vcland. Ohl^. 

BEND IOC Fur pallshed ip*£±uicn CuJi- 
fernla Jade with -catalog r^uest. Rare 
fEKSLl*. minRriaLi, gem PUftlbk equip- 

j r m ; 3 l L . iLuiiJUSL-LJil laabpS. firu-gi'r, 1u3 
NiiuU* Furkway. Frisade no ._ Calif. 

OLD Odd wanted, H Ighcst cash prices 
paid! ai <mn i — plus Free gift Gold ‘pricr.s 
hlifh&it hi tUsteey. Mail anything gold or 
platinum rrrgardicae el condition] such 
as gold teeth, bridge*, rings, ryegtusa 
Irani »-, v.aLrlirii, Jewelry, dLamands. ebc. 
Oct back cash that will surprise rou by 
rctUHk i e i m L Ywt muei be satisfied ur or-' 
Liclcn glEidly tchiriiud. Our* reliability 

E arantced. Free InloimaticiL gotisoH- 
tefl-Ward GoEacwny. Dept. H-s. Pdkt 
Baa fllfl, C'lilcaie. ^ 

ELO IN, Waltham wieitehw 13.4a. Make 
big money I'Tee wntch and jcwclrv *afa- 
Stiff. Plyinmith Jewelry Cn.. lfl3^F Canal 
5$,, Hew York 

AO AXES, fuss] I W<*H±5. "three POiiuda 
41. H postpaid -lav ftansojn, Aberdeen, 

Wa sh. 

OPALS — CaElectora' parcels 15 00. Lapi- 
daries' parcels no. OatijoRi»t fre^. Hdr- 
man Sewa rd. MrlboUrAt. Amtralka. 

OOI.T> £15.00 Ounce. Mall old cgld, 
treLb, dlamondE. leweJry. watch™. Ite- 
eclve cash by return null. B^tislacUon. 

K arantcr-d Free Inierfnaltan. Dr. Wots- 1 
rg 1 j? Onld HcflBkng Company, 1300-Q 

HnjalLr:]?lEL. M lnnea-PQll 5 Minn. 

5000 RKHUU-l' Watched 1 Free catalogue 
— EflamniLda, jeWCli^, (3C postage). The 
New York Jobbers, 74 Bo^crv. DtpL. M, 

New York. W. Y, 

□ BM4f. Agaiti, jaLneralt, Jewelry. Six 
ramrh gemstones — emerald, napphire, tar- 
net, topaz, nreopat. oaata, H.M sm-tpald. 
Catalog; IH lII Ca.. Route 7, Balam . arKFQn , 

WAi'CEt MAKERS' Materials, tool*, jew- 
elry— bought. cold. Best ni l tea tec Aid gold h 
dJsmcndn Free caitAlng. Ben Segal Com* 
pji n ■ ■ ■ Bax ISO. Chicago ___ 

HIGHEST PrJcen far old icoLd — Mill ydUT 
tenth, watches, jewelry. 1-00^ full nw h 
value mailed day shipment rredved. Safi- 
Ufadlnn auaranterd or articles eheertuliy 
ralurned. InFormsUon free. Chleaa^i frald 
Bmeitlmt Oninpany. 3IW-P Phamptstn 
Bid I dapg. Chicago. 



| WANT Tg ncacl y<m prraf gf the Won- 
derful uu3h.uK nawer ol Ponulsr McebanJes 
Mrutasinc's clast I bed pages. What'a your 
prnFig^ilkuat? Write krlc Ludav . F W. JidiB- 
flon. Miuiaeer Classihed Advertising. 300 
E Cnlorio fel.. Chicago. 133- 



TOBACCQ. SMOKERS' B UFFLIEEl 



GUARANTEED Chr-winc 1 . risarnttr- or 
Sltiollng teb&&£fl, hV= llxi. J1.25, Mm 42. DQ_ 
bU- cleats £1.-05. Far past man. Hck ciRara 
fin. Carlton Tobacco Co.. Faduoah. Ky, 
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WANTE D — MISCELLANEOUS 

MERCURY (Quicksilvers. Tan** ten. 

jiinU LiLli'iliUlJl. oIckcL Usl. high. ftptftd tool 
trLurl scrap. metallic residues Find metals 
purcfisscd !n any auanklty. Write lor guv 
rations. Metallurgical Fpoduol-s Co.. ^5ih 
and M<* i n: Sle ets. Fhll ndi'^lniiL Pmj hhi. 

HEW Prodi^La wanted. Will consider 
dev^lopiriR now lor postwar piodyutiurt — 
can bw mechanical or nanxiimem goods. 
CflUEUJenUal responsible. pTQBrifHKJYt; ma- 
chinery building and sa3^ gmfllzalLbEL 
~ - — — - snort 



Address F.O. POX No. HP. 
New Jersey. 



rt mUs, 



HIGHEST PrlL-jK (lt usffd cameras-. bi- 
ruiculiir:;. miernseapcB-, drawms sots. tooh. 
any optical or scientific instrument. Sat- 
isfaction guaranteed. Ogdon’s, Ifi2-M 
Madison. ffhLcBgp- 



CASH For 
Jobbers. 



anything. Justice Jewelry 
1M North Wells. Chicago. 



PERSONAL 



TkE# Valuable H7.5A four piece jewel 
r P nt. aLo oLber filfU. A rare opportunity. 
No Belling. Write World wide 3etvi<e, 
14 5% Brragway. New Yarfc Clly. 

TATTOOING Outfits. Write toduy, 
zetfl Bt Ufli O^TZfl liW-lo y . Rorkirirri. lUuiaLv 

YOUR HundwTi tlna rtveala much. 
Ytajft ^plumed. 25t. VM Qrey, Holly 
HLIi, Florida. __ 

HEALTH, Youth , vinwr. Buy vitamins 
direct, r^a v-n indn^y. Postcard. Matoska 
PraduOta, White B ear, JMlTQn. 

MEXICAN Legal matters, William Co 4 ke„ 
Reliable A-rarrlcaTi Attarney, EJPa^O, Teg. 



WIN Priro mom-y; b D r>VIPt— “BuetaArul 
Contes Upr" ahgu-H bow, 10c postpaid. 
Hulletln luitlcLB S10D.000.-D0 prises includ- 
ed. World FubEtshers, 45I5-B Cottage 

□ rove, Chic ago. 

NASAL Ailments; send, name and ad- 
dress lor free booklet on UuHoCk'o dtapov- 
ery. National Laboratories BenJ, Frujik- 

h-n Btatlan, WmhaiigtOii, D. C. 

■ AVIATION Hooks— Latest title* Bprujilh 
CHtaLog free. Papular MetbAUlcs, S 3 J 
St, Clair. Chicago. 

MISCELLANEOUS 

FTREWORKE Wholesale, Boys buy di- 
rect at wholes* !■:. writ* Too- circular. C. C. 

Grnff, Bqa m Laamsler, Penua. 

OUTDOOR FarcplACE iiilLEj;. 7 mmlels 
H).1& up. Pontiac Outdoor Stove, 15 6 tnw 
fc-nue DrlMe. FjintLaCi^MJch. 

EH> Mail for*you. Lawflt money nuking 
offers, opportunities. catalogs. magarinos. 
Name- listed in dlrr^larv l-Dc. Ideal Berr- 
ies, 125-M, rack Ridge, III. 

ART Flelty 4 fLr] picLuru, NJELj* nuw 
series. Complete set. IB picture tl.ou. 
Sample package S&e. Each picture full 
pcutettTxi ai*c o'/iKZVf. Harlem. Boi l&, 
BtaUfria J, New York, Dept, A-l^-M. 
UNIVERiaAL Traa.iparcnt angle and TR- 
alaglanee probractom, JM# cngincrr- 



Ing 
fund. 
Co., a: 



mechanics dealt £1.50 postuaid. 

Trlgoscone Instrument 



gunroniwd. 

14 5Ui Ate,, pprunpoliB., Frn.nq. 



7- E PPJr-R-EN V ELQ FEE At la±L! Hit 
proiltJ. stamp please. Bankcwili. 114 VLr- 
ffJrda Ave. r Mi:mp=tead. N, Y, 
IDENTIFICATION Brawlpt yi.OQ. TtUct 
Sterling Silver Tag ndverUned lflli, 



REFINE CranJrea&e dmluiEigs wlthouf 
costr CUnyort Into heater luel. 5ave 
FilftFity! P artlcularn. fig Jda , A uitiu, TOS. 

INBTJRMATION For treasure seekers. 
Wrlto. Wyw. 1041^ Franris. 8 t. iloseph. 

Mo. 

START Printable twins business, 
free loab-OdJ-Onfl. WrLtc TlttUML fiftl 
Sou 111 Stair, Chicago. 

TATTOOING QnRiite. supplies. IS43 
Lata Tree. Percy Wat-era, Annljtnp, Alu. 

COMIC BwbUn-g leftgu-e mombershlp 
certificate. Every bow Let buya. Sample 
10c. Kant r 32 3- P ThhEd, Flttsburgb, 

Panna. 

WE Tnlii you to become medical lab- 
oratory LechnacLan at home In spare time. 
Fre* gatHlg^iijR, Ipipcrinl Tecbpigal In- 
atLtUte, Do it. 973 »J. Austin, Tcttas. 

Otl' A bettor job Our tmpfcn v|]] help 
you. advance. Daa-^aLn catalog free. Pop* 

iiUir H33 Bt. Clair, dilca ao 

RECEIVES Gigantic mails, ni^ffa^irie-^. 

Yvur Ln zlujii u io-iu; miLLLriR 

lists 1-De. Howard,, 3QG Broadway, New 
Yort. 



log on hurd-Go-; 



IDE. 1 

And 



merchandise. All 



iteBiW Kcl^clp-d by rviperlK fqr pt|ljt.y. nlu« 
and profits. GoldshleEd Products, Dept. 
FM, mo Greenwich at., Now YcUt 



tfTEREOSCGPIC (Three dlmeosLonsl) 
art photos. Particulars for stamp. Oddity 

Home, Bt Prtrrflbunr. FI*. 

COAI'S OS' arms and crests, currectlr 
oafcntcd in cclnr^ ot black and white. Irfrm. 
heraldic daserLptlOn dr furnished copy. 
tld.OD and uo. Highest grade work. Her- 
aldic Studios. 19I4P Oakdale Avenue. Chi- 
cago. TIL 



ELECTRICAL TECHNIClANS-Urgent/y Needed! 

Id indusb^io Army and Navy — rkctrtc*i Quail 60 s gnduucs to enter All branches of 
technicians win better iobj and fAtioes. Bliia electrical work; aids advancement, Bliss 
ErgLnipg comhlliu theory and practice in dass- nates have exct-Uent jo bs as locHniviaris, co- 
tuom and laboratory. Students construct mo- lifleers: hold miags and rank la Army, Niyj, 
tors; iasnll wiring fienoraEor^ niulottr, Durmiionf: camFo tf 30th Year beidnB SepL SOu 
ITpashKJncrs electronic rubes; learn drifting. Send for v ucational Chart and CtulOft. 

ttEQULAn COURSE COMPLETE IN ONE SCHOOL YEAR j M i L 

ELECTRICAL SCHOOL Wailhngtan(D!!c« \ f ■ 

Tvmrtbl vision— i Mih Ptanffn 

BINOCULARS 

» Days Free Trial SA7S 

Peatpalri V C.O.D. ^ 

prbf^liJl-riL:y exound, pownfut lens that 
jsIta ctfnr tIsIefi L-mii] to Ufl yjp. mi 1M9 
yrtfi. dlitanrc: Arijuiifeli]* Tof all diaUPCct 
n.pr| tit 9 widtln. Ulnneuliua twa* wiLb 
huidiQTiiD capn upd siTAPP. UD A tLANTEJSD, 
Tf not BR-tliilvd alter 2^1 dsy* freo trial mimey refunded. AntfillSH 
Blnw-ufir Co., TTfift S. HaJi-tcJ, D^rI. F ~m. C*il «aa. 







Keeps Cars Rolling by Making Repairs 
and Adjustments Easy I 

AJUDELS AUTO OUlDC 

Foir Every MedionJo. Drlftr. 
Owner and Itcpair atop. 

$*nt en T Daya Approval 

Shows How to Tune Up-* Keep 
Brmk w9aIo^B*Wbrl<v; Power- 
ful— Tire Up— 3avo 

Gm- L ubricate Correctly. 

AKSWERS tOm QUESTIONS 

CtuitriiM all you need to know 
About | — Copntruettdh, 

2 — Operation. 3 ■- Service 
4 — Repair ol Modem Motor 
Cam. Trucks, Bunfett * Plcral 
HDgLnes Ed every flplrill. 

«ew ftuio mm THfliTO 

Easy to underBtand— 

I SID Pares, E54tiIIEuiitratLAbs. 
GJveq HhiSI nUp amotiow Oh 
How lb hftDdlCfrCVVJCA fatal 

ASH TO SET IT- Ort t hk Iflform allan Ih yta uruh 
—simply IpIMp amt mmO caupan todiy. 

*4 COMPLETE MY 

AuTiL^iTblTiirars! 49 WoTt 23rd " SU Now York 



M^l AUDIU AUTOMOBILE OUIPE iWhfOr fro* akamiihsllan. II Q. K,. 
wWI unit you *1 In 7 nun-: ffti-n rvmll II nvOnthti UHg h I* hh 
OUiiwIMh I will return Oaoh promptly. 



N»m« _ J . . - . . . 

Dccupirtlon. _ - - __ — - — ■ 



KINKADE GARDEN TRACTOR 

vnd Power Uwnmower 

A P^dCtlcal Power Plow and Cultivator 
fr>r Gardeners. $ubv rbao i les. Florists, 

Truckers. Mornerymtn. Fruit Growers 

Low prk*t - bay Terms 
American Farm Machine Co. 

105ft 32td Ai t S8 , Minneapolis, Minn 




HoW long since you mode movies 
of your family? 

L— Load up your ONE-KODAK today* — 



uxmimnxm. 




$«nd far ntur FttE£. catiJQjg of fompratc 
IFjib -d I MPt Arnes, Afotnra an if A cci a ve rges 

WALKER-TURNER CO.. 1 NC • IS 1 Berekminil, ri»in[«ld. H J 




WELDERS WANTED/ 



CAELR MLLECr.npiH tSS.SDZt 5 W.itith Art .Chid jn 
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POPULAR MECHANICS 




3 

lorn** 

nfly 

n 

EACH 

So-Lo 



iOOi Repairs In Hattie, 
Ai* 4 o, fnrm For Only 

New I >1 iLrLi jldLi j i, pntt.y M — 

SU-LQ — I j l>:i iJTiiirtH, fioSc 8 
Lh^ Eiica, ■.I'ju^n, bool* — imy- 
Ihlnrf of lubber. I ■ ^ ■ i. ] l ■ ■; a f 
rlnlk, ^pn -.idy irn like huttrr. 

, DiJei tough, \ l i , ji.tf»pri 4 'Oc'jl H Llijn- 

1 1 lie- nuri-akLi], TVon t mane o-M' 

fS — HuapituteiiLil 2 $c fiiii-.k-JKU (35 
rTfULlrfil uIlowh many uney. At &nv 
” — ~rz „ I tie of* Llit 4 - 

wareotonfi. EACH 



MAKE MONEY 

IN A 

CHICKEN riC 

9r& billion fejJQi irt la-N^fe! Thnl 1 ^ WbilL 
t be Fz&crii Uo^-cmiYirnt Eh uJUnr Jut, 

1 hi'uilK u( iii IEctt'a your Djisionuijlcy ia 
ridwy h |.n^i.i«r>*j- irum rb^tlrY wUh ?i 

HucccparuJ C-JMinivsK dJ y^iur o-«vn. I'tt- 

[HLtO now (SI- ]i:lvh' llL.nl ILLlln c-|i.lH:hii-, 

1 f.vrrr, you iia-u oJways v- - -nn(ert, □ r-J jruni ■ . 

D ituo yourHeJr a. p«-miDC(-ikL JiLCoene vrlii-n 
the wnr is over, llnrry M ErPmim. ii?- 
UanDlJy Known rcoltry KxpenL torchon 

you t'iLD3it'> ■ r:i,xk i i:JT a<? iVi-ti. Ih uxii OE 

PicjniH" quicAly, «HH]ly P at low ni>^t. 
houiEI T- ,! aj' . opart cjme r eroiY from profile. 

MfLHi hL i>:ii Ii tt-hmI nun J rrallMHt^— 

k?m£lr->L: l^uttarmen, ' WrltL 1 - TODAir for 
frtt cAtilofs "Hdw t o rioLiiC Foul cry For 
^1-" TeJlA bnw lo irH'E m Chi'- 

iD^cLruitlJ^; wwfcj No obLiKiitlcn. 

National Poultry Inifltute, loe. 

PrfiT. SO-tp AdJihi Cenl«p h N. V. 


4l Va1oabEc InvcBt^ 

lri« -iiil “ r u|vx IE^tLiitE [.. 

^'hDlb'Fi N' W 1 1 1 - . 

N. IT,, v? no ricf-r.Lly 
rtukillM Thr- ecnif-iir-, 
■wnKj!: '“Tho NrE p .[. 

I'nuhr way a w-ry viL- 
ii|ib]V LrtT09!tmtfil f^ir 

'■iy pouKrp bus-lTHH, 
[’¥■' rsil ?P#N|l I'iihL-i, 

■ rill ii^FeU my 1U.H. k siuiYn 

^opiomJcnUy ami: Iltivc 

I^.Tn^l 10 qr'ii'irki l K.ty 

| r. :hi s ;.i KTi'^-tr-r I- ' 

viuiUi^r. Tbo N.r.E. 

1*1 IUFM' \-S Dlinpll.’ . . . 

prouLlral l. j cnrapIcccL ■ 

VH bji- fyr (J^fl 

I ’Tlr.ni.T anil the- IT 1 DTT 
l.-M-i rli El- i'iE 11-441(1^ 
r:isnH!r. r ' 






LOOK! Baby Cbicki 

THOUSANDS ALL YEAR. Finns: quality 

to 4fi i>riv>ijn. i!>-Mrlfl ISnby PulL-ta e is-iJl c.'«KN;rr»-lJs. JJ . W, J>- 
Twted, Duekllviffv,. fUiHJiiifA, Baby TufkcyH, Guineas In 
builucaa ao y«E*. rau'iluE fr++. NOW, Mkltfl BIG 

money Kdiijij; Naiiub QUALITY <11 ECftk- _ 

NABQB MATE! HE FI EE5 . BGK H, GAM 01 EH, OHIO 




MONUMENTS 



SEND FOR FREE CATALOG Ai law « 

ETulurkBg H GirLMn£iy beatiH- 
tul GRANtOUH Memorial* 
direct, ftt prices you can 
GirtHfd, GUARANTEED. 3a- 
wstiRitii cur memorials before fgu buy. 



ni iuw « 

wa 



ECONOMY MONUMENT COMPANY. Dept. F. 

CMniOi IIHfl 



337 South Dearborn Street 



I noil 



Sc 



aty you saw it in 




TODAY is yesterday** tomorrow* Has it 
added anything to your life? Have you 
moved forward in thought as well as in 
rime? Those who wait lor today’s events 
to give them the rue as to what to do, will 
find themselves Jagging behind. The prejcnf 
is only a pedestal for progressive men 
and women to stand upon to see beyond, 
to look ahead to the great tomorrow. All 
about you are only the evidences of what 
ha* been done. They are now history — of 
the past* Can you visualise the tomorrow, 
next week or m year from now? If you can- 
not, you are a slave of the present, and 
marked for a life of uneventful monoton* 
mis routine. 

Thit FREE bode will give you 
a now viow of Life 

YOU CAN Jkhku the ImaguuliDD, (fi* (Tf 4 rtiYi 

thought nnei fir-mrliii^ virion. that Fua pradund 
Mtnc of I he wotid. F B mnt dynamic: cliOTKttfd., Be, 
Bind fv?ry iww diYKJapmint, an ui prapcH or 

NKCfU WM J taJttiE lEtoujchl - — a creative idfi. Ttmi- 

Adruli iDcfay, in the privacy of tkk bomci, un- 
knowft r imknlckd m uiiiy Htret priiiripJ« for 
atimuXoiitig the ctcjEtw, unupd f«BJii« uf rniid. 
Ftfiln tlieir llvoueblf will com« tht D tW induBLrtt*+ 
lirLinrc, hsk.f[n*ew in4 civiliHitton at i«b»mnr. 
SHARE THEIR SECRET of occonaialiahnunt by 

wridnfl VO Iir ftqutiL for thk (wok la the Hmutu- 
dim. Tljrftiti will ht expLu-necf hnw you too mtf 
Acquire ihva* EtacKing4 which ckq tm#n » much to 
yoo in (bfl mw tMiwfMw. Addreut Smlw ® . N. A. 

UfU ROSICRUCIANS 

{AMORCJ 

SAN JOSE CALIFORNIA 

fTB* Kcaicfuekd era NOT a Hlijgfrtu Acganuatio^) 1 
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FACTOnr-TO-rOU 19 M MIDWEST RADIOS 
At Bargain Prices J 30 
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Once it was your own business whether you 
buckled down and gol the training that’s esse a- 
lial to success* 

Today it’s Uncle Sam's business, tool Be- 
cause this war will be won by trained rn&n — ■ 
trained men in uniform, and trained men in 
America's factories, shipyards* mines and mills. 
For a few dollars monthly, you can start right 
now, in your spare time, studying an 1. C, S. 

Course in your line of work. 
You 11 he a one-man class- 
room — no one can hold you 
back* You'll get persona 1- 
_ mi iificd. Individual instruction to 

help you over the “rough 
spots/* You II study texts 
^ written by outstanding prat- 

/leaf experts. In a few months* 
time, youll notice a difier- 
ertce in your work (and so 
will your boss, probably!,!. 

Don't put it off another day 
— another hour! Mark and 
mail this coupon for informa- 
tion on courses and costs. 
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HELPING 



TRAIN AMERICANS 



VICTORY 
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By Dr. A. A. Bates 

WrfltinslJfl'J-tr Rr*:rarrh Labnril urlrs 

IN SEARCHING for 
substitutes for the 
many materials now be- 
ing poured into the fun- 
nel of our all-out effort 
against our enemicSj 
American scientists are 
discovering many new 
things so good they prob- 
ably will be preferred 
after the war to materials 
for which they are now 
pinch -hitting. 

Fur instance H we might 
consider the 1 ‘Cinder dla tr 
metal, molybdenum, new 
plastics that are taking 
over some of the jobs 
once performed by met-* 
als, and the revelation 
through research of new 
ways to improve such 
materials as steel porce- 
lain and metal platings. 

At present the all-out 
search for substitutes 
seems like a mad scram- 
ble for things that will do 
in a pinch. For example, 
national defense and now 
war priorities have forced 
the substitute' in some 
cases to turn to such rare 
me la Is as silver, Evil out 
of this scramble are 
bound to come lasting 
benefits tn America, just 
as the emergency of 1914- 
1918 produced many of 
our most useful alloy 
steels and the light, strong 
alloys of aluminum. 

Because America has 
almost a world monopoly 
on molybdenum, this 
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SUBSTITUTES 
WE’LL KEEP 



^rcQfqln IrtlvToter COOtad with raw glazing material it shown her* in 
"|Mitl*r-CipnrK* machine as Dr. Ratitof Ruut1l r Jr., records ihe result* 
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metal seems destined to play a leading role 
in a new drama of steel making. This coun- 
try is well blessed with resources of the 
base metals — iron, lead, zinc, aluminum 
and copper. But for nickel, chromium, 
manganese and tungsten — used as alloying 
elements added to iron Lo produce steel of 
strength, hardness or workability — and for 
tin — used in solder, bronze alloys and met- 



al platings— we have al- 
ways had to depend upon 
supplies from abroad, 
Partial or complete in- 
terruption of the flow of 
these supplies by our 
enemies seems certain. 

Most of our tungsten 
comes from Burma and 
China, tin from Malaya 
and Bolivia, chromium 
from Turkey and Africa 
and manganese from 
Russia and India. The 
great stores of the world's 
nickel are in Canada and, 
although the war cannot 
easily interrupt our trade 
with that Country, she is 
obligated to make her 
supply available first to England. 

As our supplies of these metals have 
dwindled with the spread of the war, they 
have been placed one by one on the pri- 
ority lists by government authorities so 
that our defense and lease- lend programs 
— and now our all-out war effort — would 
not sillier from want of strong alloy steels 
for shells, tanks and guns. 



Metals reclaimed from Wasling- 
house mathiliv-ihop shavings, 
punching! and other Ififtovvrs 
ora m filled in got-air Furnaces la 
produce 30 lens of fiigOtt Rbf 
day; th« "metal hash 41 if caohftd 
Gt tempera lures from 1,000 to 
3,360 degrees Fahrenheit 



Dr. Balts shows how plank nose fits anlo Alter ares have he*n purified to form porn tungstic oxidt, 
projectile for an antitank weapon lh« oxide powder it pvt into pant far drying in ovens 
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Refrigerator with evaporator Joor made of 
porcelain enameled tfeel with plaitk facing 



In an effort to maintain, as f al- 
as possible, the manufacture of its 
non- war pr odue ts t metall urgists 
at Westinghouse have been 
searching for ways to utilize mo- 
lybdenum instead of the priority - 
bound metals. Since the United 
States produces nearly SO percent 
of the world's molybdenum, it docs 
not seem likely that this country 
will ever suffer from a scarcity of 
this metal. The largest molybde- 
num mine U in Colorado and there 
are other deposits in Utah and 
Arizona. The metal is a newcomer 
to the production line, partly be- 
cause our great stores of it were 
discovered in comparatively re-* 
cent years and partly because of 
great difficulties which metallur- 
gists experienced at first in learn- 
ing how to produce and heat-treat 
alloys containing molybdenum. 

At Westing ho use, and else- 
where T molybdenum is being em- 
ployed in place of nickel* which 
has been used for many years as 
the strengthening element in steel 
for shafts* bolts, gears and other 
highly stressed parts of such ma- 
chines as motors and generators. 
Because nickel steel is now in 
great demand for shells, the new- 
er molybdenum steels are substi- 
tuted where possible in making 
these tough parts of machinery. 

Similarly, when tungsten was 




Carrying a 20-pound insulator on hind help* speed production 
Molybdenum steel-tipped cutting tool shaving off layer of steal 
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Sludy of ligHWrOfltmitting pkiitk b cars mO]r rttulf in illumination 
of port -war homei with plailici connected I* central light source 

added to the list of strategic materials, a 

aubistiLute was ntfdtid for liigh-speed tool 

steels containing about 18 percent of this 
metal. The substitute was found and now 
various sections of Westinghouse plants 
are using tools made of molybdenum steel T 
containing only a small amount of tung- 
sten, The new alloy is equal in quality to 
its predecessor and is less expensive — indi- 
cating that it may replace for all time the 
straight tungsten steel for many purposes 
where it was formerly 
consi dered in dispensable r 
Nickel and chromium, 
as well as tin and zinc, 
are among the favorite 
plating materials, which 
protect steel and other 
metals from rust, corro- 
sion and tarnish. As these 
metals went on the prior- 
ity list it became neces- 
sary to find substitutes. 

Then substitutes for sub- 
stitutes had to be found. 



For example, the cover of one 
type of electric roaster was orig- 
inally made of aluminum. First, 
plans were made to substitute 
stainless steel (containing chro- 
mium), but before these plans 
were put into effect, it appeared 
that stainless steel would become 
scarce and new plans were laid 
for the use of chromium plating 
over nickel plating. Then nickel 
and chromium priorities ended 
those plans. Now, as cover less 
roasters pile up in warehouses* 
engineers are working on an 
enameled steel cover. 

In a few cases, engineers have 
resorted to the use of silver, one 
of the very few metals not affect- 
ed by priorities regulations, A 
stainless steel part of a thermo- 
stat has been replaced by silver. 
Ordinary paint has partly re- 
placed galvanizing (zinc coating). 

Westinghouse has made many 
substitutions for aluminum. Near- 
ly every bit of this metal has been 
removed from electric refrigera- 
tors. Ice-cube trays are now made of rub- 
ber, Glass and enameled iron have been 
substituted for aluminum in dishes, trays 
and other parts. Broiler pans and deep- 
well cookers on new ranges are made of 
enameled iron. Waffle-iron grids are made 
of cast iron. Plastics have taken the place 
of aluminum in washing-machine agita- 
tors, vacuum -cleaner nozzles and parts of 
other appliances. 

(Continued to page 1{S 4) 



Mictifla b tarings, made of 
pldlticij rtmdy to b| ihippnd 

10 steel milk where they will 
outwear previously used 
mfiol bwn-mgj meny timoi 
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Pneumatic Auger Aids A 



■ - 

emolitiori 



Clearing away bridges, 
small dams and roadways 
in the reservoir area of" 
the new C herokee da m in 
Tennessee gave army en- 
gineers ‘ffiTopportunity to 
test new demolition 
equipment. One of lb*- 
■implements wss a pneu- ^ 
in a tic earth auger that ^ 
quickly bores holes about 
a foot in diameter for 
placement of explosives. 

Working as under battle 
conditions, engineers sot 
and shot some of 
charges, completely de- 
molishing in a matter of 
minutes many structures 
which might have been 
strategic value to an ad- 

vancing enemy. , f f' Pneumatic auger ipetdt Ibtling of dynamite charge* by demolition squad 



Circulator Dries Air in Damp Rooms to Prevent Mildew 



* miln! 

Roc 





Capable of servicing up to 2,000 cubic 
feet of air space, an air circulator now 
available removes moisture from the air to 
, " ” prevent mold, mildew and condensation in 
4 damp rooms. Moisture is absorbed by car- 
J bon- containing chemicals furnished In 
small cubes. Ten pounds are sufficient to 
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absorb 10 to 15 pounds of water which 
drips into a container beneath. A, built-in 
fan draws the air over the chemicals and 
redistributes it throughout, the room. It 
also reduces the musty odor associated 
with mold and mildew. The unit measures 
12 by 14 by 25 inches. 

-i- — 



Tin Cans Help Recover Copper 
From Mine Waters 



Ch«irti<ciE| in ^rcvlotor remove moisture from flit 



Getting copper from old tin cans sounds 
like a miracle, but it really is a simple 
chemical process. The cans may be ex- 
changed for an equal amount of copper by 
cutting them into small pieces and tossing 
them into mine waters containing copper 
sulfate. Ison sulfate is formed and flows 
away, while the copper, being precipitated 
on the metal pieces, is saved. Indicating 
that there has been a chemical exchange, 
and not a miraculous transmutation, the 
mine w T ater loses its bluish color by the 
extraction of the copper and becomes yel- 
lowish from the addition of iron and tin. 

GCans will be available for this purpose 
- even if they undergo detaining to recover^/ 
much needed tin, since the metal left 
;r detinning is not regarded as good 
scrap because of the tin remaining in it-, *0 
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Electric Blower Saves Time 
Drying Safety Equipment 
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Healed □ ir from blower driven moisture from boots 

Drying safety equipment after it has 

been sterilized sometimes causes loss of 
time in industries where the same equip- 
ment is used by different persons. With a 
new type electric dryer it is now possible 
to dry equipment such as rubber boots* 
respirators, gas masks and goggles in three 
to five minutes. Operating on 110- volt cur- 
rent* the blower is equipped with a double 
hose connection that carries the heated air 
into every crevice of the equipment 



Homebuik Body on Motorcycle 
Carries Two Passengers 

To solve his dual problem of having eco- 
nomical transportation, between his home 
and work, and being able to take his wife 



T 



and youngster on occasional pleasure trips, 
E, Willard Fiske of Lockport, III., convert- 
ed a three- wheel motorc ycle i nto a passen- 
ger car. Removing the steel box at the 
rear, he replaced it with a body seating two 
people. The top was extended over the 
front, and with .040-indi Fyralin stock, 
such as is used on airplanes, a windshield 
was installed. In the door there is a win- 
dow that may be raised and louvered, and 
between the driver and occupants are two 
glass panels, that slide sidewise to open and 
close. When the car is to be used for haul- 
ing tools and equipment, the seat cushions 
may be removed. The springs required 
only the addition of one leaf. Carrying two 
passengers and driver, the car travels 65 
miles per hour and makes 45 to 50 miles 
on a gallon of gasoline. 

fa-irC 

Home Baler for Newspapers 
Simplifies Tying Bundles 

Made of heavy wire, a newspaper 
for home use includes a holder for a 
of twine and a cutter. Placed on the 
a table or a shelf, or hung on the wall 
strong rings at the top of the frame, it of- 
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N#wi paptra can be tied without removal from rock 

fern a convenient place for keeping old 

newspapers as they accumulate. When 
fully packed with papers the baler holds 
25 pounds, which can be tied together 
quickly and the cord cut by drawing it 
against the cutter’s edge. The cutter con- 
sists of folded mctaL, housing a replaceable 1 ’ 
razor blade with its edges guarded to pre- 
vent injury. 



EntfQiK« to the bod/ is gained through door in rear 



€Tq learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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Flashing Target Simulates ilnemy tfattle tin 



Lights flashing at 
second intervals on a 
landscape target help to . 
make marksmen of 
R. Q l T, C , cadet s at the ..; 

University of V^gc onsin? ^ 
I ? 000-iixcfrindoor _ r i f le \ 

range. The arrangement 
of lights brings “blitz-, 
krieg n atmosphere ancf 
the element of surprise to 
target practice, and trains 
both officers and men to 
fight confusion when at- 
tacked from all sides. The 
lower half of the target 
consists of a scene paint- 
ed in color and studded 
with two round lights 
representing machine 
gun nests t and two long, 
thin lights that simulate 
ambushed infantrymen. 

The cadets aim at these, 
but the sights of their 
rifles are set SO bullets hit 
23 inches above, on the 
upper half of the target, 
which is a duplicate of the 
lower section printed in 
black and white. Scoring 
sheets placed over the lo- 
cations corresponding to 
the lights on the lower 
part record the marks- 
manship of each squad. 

To prevent seeing where 
bullets are hitting, which 
cannot be seen in actual 
battle, a canvas is drawn over the upper 
half until firing has ceased. Twelve men in 
a squad divide up the hedge, each covering 
his portion by shooting at three points 
within it While firing continues, the offi- 
cer at the controls may. flash one of the 



Ttipr squad firing al 
with lights 



ffergat whila itwt Minin light?; center, hack of 
in place; baHcrn if large! with curtain railed 



lights representing a machine gun nest-C!^ 
providing a test in fast thinking for the 
sergeant leading the squad, who must then 
assign enough of his men to cover this new 
point of attack to maintain his fire superi- 
ority. The rifles used are .22 caliber. 
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Flexible Plastic Photoflash 

Flexible cellulose acetate substitutes for 
lass in a new photoflash bulb which pro- 
^oduces a highly intense light and therefore 
["can be made smaller than the conventional 
glass bulb. Accidental explosion of the 
iulb would he harmless since there k no 
glass to shatter, and the plastic material 
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special packaging.. The bulb is filled with 
the usual metal foil, and oxygen under 
pressure is injected to make the foil burn 
with great intensity. A patent on the bulb 
ha$ been assigned to the Westinghouse 
Ele ctr ic Sif. Manufacturing C o. 
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U- S- Mifinti arid d cubing atbore through the surf wrlh gum ready in (pint loading estercii#* 




T ANDING on a strongly defended en- 
^ cm y coast— perhaps the most difficult 
operation of modern warfare — -is the task 
for which Uncle Sam’s marines have been, 
and still are preparing. 

Deepest secrecy necessarily shrouds the 
training and development of methods 
Working with army and navy forces 
which would cooperate with them in a ma- 
jor landing effort, the marines have been 
developing methods as unusual as anything 
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uncovered by the European war, Their ob- 
jective has been the creation of a formid- 
able force with greater speed and mobility 
than any the world has ever seen — a force 
capable of striking from the sea and the 
air to seize and hold hostile beaches until 
supporting troops can arrive. 

To reach land in safety in the face of 
enemy fire calls for equipment that will 
transport the marines and their weapons 
across open water at the utmost speed — 
troop- carrying trucks 
that can swim and spe- 
cially designed barges for 
carrying artillery and 
tanks to shore,, and all 
constructed so that un- 
loading is a matter uf 
minutes, rather than 
hours. Other equipment 
must be available for 
dropping hundreds of 
heavily armed men by 
parachute and glider to 
seise open fields upon 
which troop -carrying 
planes may land. 

One uf Lhe latest vehi- 



Sea-gal ng tonka nr-rp these 

end highly useful in 
landing opera I ions 
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cle§ to join the marines? is 
the Koebling tractor which 
travels on land and water 
with equal ease while loaded 
with lighting men. Tank 
lighters, on which one or 
more tanks can be trans- 
ported, already are in use. 
Marine engines propel the 
lighters from ship to shore 
at high speed. Built so their 
bows can be thrust high on 
the beach, the lighters have 
ramps which can be lowered 
quickly for the tanks to un- 
load under their own power 
and begin fighting. Thir- 
teen- ton tanks may be car- 
ried by these lighters; not far 
in the future may be lighters 
for tanks twice as heavy. 

Just how could a landing 
operation be carried out? 
Secret methods cannot be 
disclosed, but in general the 
operation might proceed in 
this manner: 

An expeditionary f 01*00 — a 
strong naval force, including 
r aircraft carriers, accom- 



Morinet, above, are advancing beside a light tank in maneuvers 

Carg* netlingi swung 0¥lr lb* lido of a ship enable U. S. Marines 
to climb aboard or leave the vessel for landing boats 
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from the landing boats and attack enemy 
machine-gun nests. Light tanks would 
lumber from their lighters to charge de- 
fense works* light artillery would be 
wheeled from the barges and put into ac- 
tion, Wave after wave of men would fol- 
low, as the landing" craft continued to pour 
troops and equipment onto the beach. In 
the early stages of the operation, para- 
chutists would drop from the skies to as- 
semble into units of automatic riflemen and 
machine gunners for an attack on an air- 
port or open space where gliders and planes 
carrying more heavily armed infantry and 
equipment might land. Here is where 
speed is vital — aJJ. forc^must be whipped 

Thre* Maiinci 't'&rpl bottlt b»a<;h 

tarrying lank pnd two ipltilpry vehicle; 



Hauling artillery eleng b*tich Tn joinl 

man elvers of marlfiei and id Idler* 



panying troopships — would approach the 
enemy coast. First would come bombard- 
ment of the beach and adjacent areas to 
drive enemy forces away from the territory 
to be occupied. Big guns of battleships and 
cruisers and bombing planes from the car- 
riers would blast away* perhaps for hours. 
Then the transports would move closer and 
landing boats, amphibious tractors, tank 
Jighters and artillery barges — probably 

f preceded by swift “mosquito” boats— 
would sprint for the beach. 

Specially trained troops, armed with 
machine guns* automatic rifles 
other light equipment, would spring 
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Mfldrtfr Corps 'cfiUlitt* iiatirjlng pTono With Marine Carpi ^hutiil dorr>oniTi'ctt«f how h* wOu^d 

folding bkvtlci in iectioni. In actual warfare bt prepared lo ride off behind enemy lines an 

separate r thulej would, be -attached to ■ cycles _ gjjfckly Assembled folding bicycle, after 
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into an organization able to defend the air- mar 



port against counterattack and this must 
be done without a lost moment. Then can 
come more plants with reinforcements and 
heavy guns and light tanks, 

If the enemy could be pushed back far 
enough to make the beach-head fairly safe, 
engineers would construct sturdy docks on 
which still heavier equipment could be un- 
loaded — a necessary operation because 
each man in the field requires several tons 
of equipment, including large -caliber guns 
and tanks* At this point the Marines might 
be said to have the situation well in hand, 
The Marine Corps has been developing 
another new fighting organization, which 
also is composed of specialists. Known as 
the defense battalion, its job is to dig in 
and hold a specified area against numeri- 
cally larger attacking forces. This unit is 
intended to be sent ashore to hold islands 
or ports vital to the American Navy. Bat- 
teries of long-range naval guns are part of 
the baUalion T s equipment for protection 
against enemy attacks from the sea and 
speed in mounting these guns is a part of 
the unit's training. Machine guns arc em- 
ployed against enemy infantry and anti- 
aircraft guns against air raiders. 

Since speed and mobility are two neces- 
sary qualities in operations of Uncle Sam's 



y prepared 10 ride alt banian enemy haei an 
jirkly tfriembled folding bicycle, after Ipfi^Ong _ 
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rinesy the ‘triangular” Organization is 



employed. Instead of the cumbersome di- 
vision consisting of some 25,000 men just 
after the World War, the 1942 division is 
composed of about 15 , 000 , including three 
infantry regiments and one organic artil- 
lery regiment. The smaller force is, of 
course, easier to handle, making for speed. 

The Marine Corps has been training pi- 
lots, mechanics, gunners and parachutists 
as rapidly as facilities and equipment be- 
came available. The flying marine leams 
to handle land and sea planes and to take 
o(I and land from the tossing deck of an 
aircraft carrier and rocky landing fields 
perhaps carved from the jungle. But the 
most, recent development has been the par- 
achutist and the air-borne infantry. Work 
in this field, too ? is secret, but it is known 
that the Marine Corps has been perfecting 
an organization to exploit the possibilities 
of principles established in the successful 
air attack on the island of Crete by Ger- 
man 'chutists and plane-transported sol- 
diers. Candidates for ‘chute units must be 
young men of specially robust physique 
and unusual activity; their course consists 
of jumps from platforms sot a few feet 
high, then from towers arranged so that 
captive parachutes may lower them to the 
ground and finally from airplanes. Special 



MAY, 1942 



11 




troops find shock troops 
for landing behind enemy 
positions. 

Always maintained in 
a state of readiness, the 
Marine Corps today prob- 
ably could put at least an 
entire division, with com- 
plete equipment, on an 
enemy coast faster than 
any other military organ- 
ization in the world. Even 
in its early history, the 
Marines could embark a 
fully equipped battalion 
aboard ship on 24 hours* 
notice; today they can do 
it even faster — the result 
of constant training, 
planning and research. 





Above, Marine leaping fro mi 4mpfiibiOul tfOt- 
lor ifi semblance qf lending opera I ion. Rig hi, 
pro dice with bayenel* at Marina Carpi ba*e 



equipment is carried by the ’chutists so 
that they may go into action the install 
they touch the ground. In addition to a 
formidable array of weapons, the para- 
chute troops may be expected to carry a 
supply of folding bicycles on which they 
would be able to reach an objective, or 
protective cover, more rapidly than they 
could on foot. Machine guns and other 
equipment which would be too heavj for 
the individual to carry are dropped by 
separate parachutes. 

Marine Corps officers and enlisted 
are being trained in preparation for imme- 
diate development of a glider division. It 
is understood the marines will use large 
gliders for supplying ground troops from 
the air_ and as transports for parachute 
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f Adirondack Mountains Is Over One Billion 

F. Marble^* ent rate. The fact that different 



Years 



Recent inVestTga 

at Unite d St ales National Museum at 
Washington, D. C., have/EBicked the age 
of the Adirondack mountains at approxi- 
mately I t 1OO,OOQ 3 OQ0 years. Tins conforms 
with a previous finding in Vienna deter- 
mined from the uranium- lead content of 
specimens of uraninite some three years 
ago. Dr. Marbles study was made with a 
mineral knowh as allanite, which contains 
thorium, a radioactive element. Like ura- 



nium, it 
radioactivi 



^generates into lead through 
|y, but at a considerably differ- 
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materials 

having different decay rates were used in 
the two analytical tests, is regarded as 
convincing proof that both calculations are 
highly accurate. The calculated age rep- 
resents the time that has elapsed since the 
rock materials which make up the moun- 
tains were brought together in their pres- 
ent position. Literally a ‘“rock of ages,” 
these mountains were formed, according 
to this evidence, long before anything re- 
mote Jy like life, as it is known today * ex- 
isted on the earth. 
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Right Way to Fall Into a Net Taught Firemen 
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Auxiliary firemen be- 
ing trained"^ civilian 
defense in Chicago must 
learrT'the rudiments o£ C 
rescue work as well as 
fire fighting methods. One 
lesson teaches the correct ' 
way to fall into a fire net. 
The firemen learn that 
one who jumps to safety 
from a burning building 
should spread out the 
the arms and logs in order 
to distribute the shock 
and avoid injury upon 
striking the neb 



J hii rr all-point la riding" 19 
JCEimmcindc-iJ by mltruCTOf 
whan falling into a fir* not. 
Sudh o Sanding avtrU inju- 
ries which might result if 
urms ar legs strike first 



Shingles Are Made Fire-Resistant With Chemical Coating \ 

Fireproofing properties of a ^ 

chemical developed for use on ir in- 
flammable war materials were 
aHj Vr., v demonstrated recently on a spe- 

JI^K ' S* dally built shingle roof. Only half 

I of the roof was given the flame- 1 * 
proofing treatment, after which ( 
the entire roof was sprayed with 
r 1 gasoline and Ignited. Theuntreat^ 

gHf -3V , 9 ed side kept blazing long af Ler the 

gasoline had burned away from 1 
uJlttgT p . the treated shingles. 1 J 



Plastics Substitute for Tin 

v In tes&J ubes *J 

Your tubes of Ointment find 
t oothpa ste and shaving cream 
soon will be made of plastics or 
metal alloys instead of the till 
made precious by war in the ori- 
ent. One manufacturer has devel- 
oped a plastic tube which can be 
made from several synthetic ma- 
terials, and is being tried as a con- 
tainer for such foods as catsup and 
peanut butter. Another is bring- 
ing out a pliable tube made of a 
secretly compounded metal alloy. 



flame 5 still liek across untreated shingles long after gaiolift-a 
ha* been burned from the fireproofed portion leaving it cool 
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Cutaway view of Aping comer for bombing planet 
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TJ IGID airships, each carrying 
1 ^ ten attack bombing planes and 
capable of ranging thousands of 
miles from their bases, might be 
employed effectively by the United 
States Navy, according to lighter- 
than -air-craft experts* One type, 
designed by ihe Goodyear Tire and 
Rubber Company, pioneer builders, 
would have a capacity of 10,000,000 
cubic feet of helium, the nonexplo- 
sive and nonburning gas of which 
America has the only large source 
of supply. It would have a top 
speed of 84 nautical miles per hour 
and a cruising speed of 50, more 
than twice the speed of surface air- ** 
craft carriers. This flying carrier 
would operate in conjunction with 
other units of the navy, including 
aircraft carriers. Immune, of course, * 
to submarine attack, the airship ^ 
would be expected to operate be- 
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yond the range of land-based en- 
emy planes and at altitudes above 
the effective gun range of surface 
vessels, In case of attack, it would 
be able to take refuge in the clouds 
while its own planes streamed out 
to meet the enemy; It is known 
that planes can be launched and 
retrieved by airships because more 
than 3,000 such operations were 
made with the airships Akron and 
Macon a few years back. Launch- 
ing is accomplished by lowering the 
plane, attached to a sort of trapeze 
bar by means of a hook, through a 
trapdoor* Then, with the plane’s 
motor or motors roaring the pilot 
releases the hook and the plane 
drops away, Upon its return to the 
“mother ship,” the plane attaches 
itself to the trapeze bar by means 
■of the hook as the two fly at vir~ 
tuaUy equal speeds. Then the plane 
is drawn into the airship. 



Control cabin as visualized by aj-liat; arrow thaws location 

Plane just dropping away from lb# "trcpeit bar/' Above ** 
Irapdoor through which plan-et are lows red for launching 
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Fluorescent Lamp for Wall 
Adjusts to Any Height 
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tools can be attached at oppi 
^ speedy action. According to the manure 
^ turer, the coble cannot break when oper 
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Thit "doyli^M” bmp, liimiiTtingi a goad light for 
reading, is failed or lows rid by moving tbt card 

Light at any height is afforded by a fluo- 
rescent wall lamp just brought out. It has 
a 14-watt* 15-inch bulb in a reflector. Par- 
ticularly suitable for a bed lamp, it can be 
lowered tq the best reading level by mov- 
ing the cord T through which the wire passes 
to the standard plug, 
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Flexible Cable Removes Packing 
From Difficult Places 

Fast removal of packing wedged in hard- 
to -reach places is possible with a handy 
hook and flexible cable now on the market. 
^ A corkscrew bit at one end of the cable is 
i anchored by turning it into the packing, 
' and a ‘T 1 handle at the other end provides 
a firm grip for pulling. Used in pairs, the 



New Process for Salvaging Tin' 

To Save 40*000 Tons a Year 

One California company has undertaken 
a salvaging program which, utilizing a new 
detinnmg process, calls for the recovery of 
j ji'm from 40.000 tons of tin cans annually, 

-■ v ' With Malayan tin lost to the Japanese, this 
1 process may result in a considerable sav- 
ing of flic vital mineral in the United 
States. The cans are shredded by a ham- 
mer mill and the tin dissolved under pres- ■* 
sure with a hot chemical solution. Then CH 
the tin is elect roly tically deposited an Inch 
thick on iron rolls and later cut and mel 
into pure tin pigs. 
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Automatic “Selector” Typewriter 
Types the Letter Desired 
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Peking c*met Out eailfy wilh e h?w tugs On foartdfa 
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Pushbuircn seleelfi letter or individual paragraph 

Any form letter or paragraph can be se- 
lected from a specially prepared group and 
“tuned in" to be written on an automatic “ x 
typewriter, by pressing one of eighty se- t ; 
lector buttons. The machine is actuated by 
two perforated paper rolls resembling mu- 
sic rolls used in player pianos. Each roll v 
accommodates SCO lines of writing, whiclij*' 
may be divided into complete letters, para- 
graphs, groups of paragraphs, or single- * ■ 
line and multiple-line billing entries' 1 
Eighty different selections are possible> 
and automatic “stops" may be placed any- 
where in a paragraph or line permitting 
the operator to type All- ins such as names ^ 
of cities, individuals or products, or dates, 
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Wlirle water ivrgci through permanent Owl 1st* 
low on thfr lew of Grand Coulee dam, setting 
up air waves that shake nearby building*, 
Tbr main spillway is twice Niagara's height 
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RolOr for one of Hie Grand Coulee generators 
waighi M7 Ians and >1 31 f*#! in dt0m4l*r. 
Turning at 120 rtvalulnfit per mihutt f the 
speed of it* outer rim k 130 mil*l flft hour 



I "jURENG the last few years the United States 
has tremendously speeded up its program 
of developing to the utmost the vast water- 
power resources of. the country. 

It Is a good thing that we did because, sud- 
denly, power in unprecedented amounts is need- 
ed to turn the wheels of our great rearmament 
industries. Ninety- six giant power projects were 
being completed or were under construction a 
little more than a year ago. 

The most important of these hydroelectric de- 
velopments, just now going into operation, is 
contained in the twin powerhouses of Grand 
Coulee dam in the state of Washington. Here 
12,51 0,000,000 kilowatt-hours of electricity will 
be generated annually. Eighteen huge genera- 
tors, driven by water turbines rated at 2*700,000 
horsepower are being installed. 

One of these generators alone could illuminate 
one and a half million 60-watt lamps. Three of 
them could furnish normal lighting for New 
York City and Chicago combined. More impor- 
tant today, the output of one generator can pro- 
duce 100 tons of aluminum a day f equivalent to 
half a dozen Flying Fortresses or 32 fighter 




for mowing equipment in cn« of Grand Cou* 
l^ei power houses. In m an's must mniiiwa 
ilruchrrt, tv cry thing it built in gigantic Kale 
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fng station * Every port ^ the po wor line from 
ihc dam to Vancouver, Seotlle and Tacoma 
mud be fully protected bjr autnmrUw relays 










planes. Last year no aluminum was being 
refined west of the Mississippi; this year 
one third of the nation's greatly expanded 
aluminum manufacturing capacity will be 
located in Washington State, using power 
extracted from the Columbia river. 

Two of the Gr^"' 4 r " _,n 
lee generators 
use, a third is ben 
sembled s and three 
will go to work during 
year. The rest will 
stalled as fast as they 
be built if the demand 
power continues. 

These power units are 
three stories tall, the 
ever made. Each 
costing one and a half 
dollars. They are 
that each power- 
really consists of a 
number of separate steel 
and concrete boxes, each 
containing and support- 



ing a power unit and separated from its 
neighbors by cork expansion joints. Stairs 
and galleries make all parts ■ 
accessible, down into the turbine pit wnere 
the mar of water rushing past the enclosed 
blades is too loud for conversation. 



View of Fra-sh racks and bridge 
pitfifi during thpir ^an*tryc+ian 
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A seel fan of outlet con dull h moved into il* plats 



Ai»rtibling the colls of one of the 274 -Ion Heron 



Workman on safety line rofnev^t temporary t&n- 
ifruehon malarial on lower face of Ihe Horn 
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Water from behind the dam flows 
through a steel penstock tube 18 feet 
in diameter and enters the turbine at 
53 miles per hour. At full load 141 tons 
of water a second pass through the 
turbine. The water used by seven of 
them would supply the whole popula- 
tion with 150 gallons □ day, 

A steel shaft 44 inches in diameter 
connects the turbine with the electric 
generator above it. These power- 
manufacturing units are Westinghouse 
3-phase, GO- cycle* 13,800-volt genera- 
tors rated at 108,000 kilowatts. Each is 
enclosed in a housing 45 feet in diam- 
eter and is cooled by circulated air. 
The rotor turns at 120 revolutions per 
minute and the peripheral speed of its 
outer rim is 130 miles per hour. The 
entire rota Ling assembly, including the 
water wheel below, weighs 1,000 tons 
and is suspended from a thrust bear- 
ing on top of the generator. The stator 
frames are 37 feet in diameter and 
nearly 10 feet tall. 

Sturdy as they are, the uni Is were 
designed with Lhe knowledge that they 
may need to be taken apart for repairs 
from time to time. Sections of the 
shaft that connect the water wheel 
with the generator are flanged and are 
joined together with oversize bolts 
that were temporarily shrunk down to 
size with Dry Ice when being installed. 
Holes have been drilled through the 
bolts so that liquid air can be shot 
through them to shrink them down 
again for removal. The entire rotating 
weight can be brought to a stop from 
25 revolutions per minute in 60 sec- 
onds by air brakes which, when oil is 
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.substituted for the air* become hydraulic 
^ jacks by which the rotating parts can be 
raised. 

Each unit has a local control station 
where it may be started and stopped;, where 
load and temperatures are indicated, and 
where voltage and frequency are automat- 
ically maintained. An automatic governor 
on the turbine water gates changes the 
openings when the turbine speed varies as 
Jittle as .01 percent. A main control room 
in each powerhouse is used to distribute 
loads among the generators, adjust fre- 
quencies and voltages, and operate circuit 
breakers. Every part of the electrical 
equipment is protected by automatic re- 



lays. If one of the generators 
should break down, for in- 
stance, circuit breakers auto- 
matically open, turbine gates 
shut themselves* and carbon- 
dioxide gas is immediately re- 
leased into the generator hous- 
ing. Annunciators at the con- 
trol stations show the location 
of electrical troubles, abnormal 
temperature changes, and in- 
terruptions of oil and water 
circulation. In addition to its 
main generators the installa- 
tion includes three smaller 
service generators for local 
power needs^ 

Ice formation must be guard- 
ed against at several points. Water in the 
lake adjacent to the trash racks behind the 
dam is kept agitated in cold weather by an 
air bubbling system using air from com- 
pressors inside the dam. If spray from the 
spillway waterfall forms ice on insulators 
and conductors in the electrical switch- 
yards above the powerhouses* these cir- 
cuits can be isolated and shorted to a small 
generator that heats the system and melts 
off the ice. 

Energy from Ihe generators passes 
through transformers and is distributed to 
the Bonneville Power Administration, 
now finishing a 230,000- volt line to Puget 
Sound and a 115,000-volt line to Spokane. 
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The 4,300-foot Grand Cou- 
lee dam is the largest struc- 
ture ever built by man. It 
holds back the Columbia 
river, second in flow only to 
the Mississippi, at a point in 
central Washington where 
millions of years ago a gla- 
cier blocked the river and 
caused it to cut a temporary 
channel at right angles to its 
normal course. The present 
development project in- 
cludes a plan eventually to 
pump flood waters in excess 
of the Columbus normal 
flow up into this old “grand 
coulee" and from there to 
distribute it to 1,200,000 
acres of rich soil that now lie 
useless because of inade- 
quate moisture. Power for 
pumping this water will be 
available from the billions of 
kilowatt hours that other- 
wise would go to waste dur- 
ing summer floods. 

The whole population of 
the United States could be 
contained within the dimen- 
sions of the dam, so vast is 
the structure. It weighs 
twee as much as the nation’s 
people. Its spillway forms a 
spectacular waterfall twice 
as high as Niagara. Across 
the top is a 135-foot highway ► 
Even when the spillways 
aren N t in use the smaller vol- 
ume of water cascading from 
permanent outlet holes low- 
er in the dam sets up air 
waves powerful enough to 
vibrate wooden buildings in 
the vicinity. Erosion below 
the dam is prevented by a 
concrete if bucket M or arti- 
ficial plunge pool at the foot 
of the spillway that is 90 feet 
wide and 30 feet deep. The 
interior of the dam is 
pierced by S l h miles of in- 
spection galleries, one of 
which contains a narrow- 
gauge railway track. 



Right, a fie of eleven SDO-ron drum 
gatti an top of dam, which wvM di- 
vert flood WQten Direr the spillways 





ForiaUe lUroy mothEne rolli Info 
the Ifl-fa-oT penUa-ck la examine rls 
welded join!* for any hidden flaws 




Oois^iectional diagram of rhe dam 
shows water flow through penstock 
to the water wheel of the turbine 
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M POWER HOiJSE PORTION OF GRAND- COUltE DAW 




Ahava J ureter Ufheel far ana of rhe 1 SO.OOQ-hortepo w- 
tr turbfitiat. Sl'Idw, □□rial view ihowing Aeoel wateri 
being released from iha fake piling up behind ^rand 
Coulee dam. In foreground o itnaW tby hoi grown up 
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The dam supports a reservoir 151 miles 
long containing enough water to supply all 
of the needs of New York City for a 10 -year 
period. Isolated as it is, the dam is visited by 
thousands weekly in the tourist season. 

As much as possible, completion of the 
Grand Coulee power facilities as well as of 
other hydroelectric projects in other parts of 
the country are being rushed to completion 
because of the war. All such projects in the 
west have an additional purpose which 
eventually will be far more important than 
that of supplying power alone. 

The 11 arid and. semiarid western states 
contain 40 percent of the country's area, 
only nine percent of its population* and less 
than five percent of its farmed area. Vast 
tracts could be devoted to agriculture if only 
water were available. Already the Bureau 
of Reclamation has completed three dozen 
projects in the west by which the scanty 
rainfall is conserved and made available for 
irrigation. These projects cost some 250 mil- 
lion dollars but the nearly one million people 
who have settled un them have already pro- 
duced a crop wealth of two and a half bil- 
lion dollars, 
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Air Raid Car Is Packed With Fighting Took 
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An ordinary sedan painted while and convened for air-raid use carries all this equip men I for emergencies 



From a discarded passenger automobile 
of one of its municipal departments, the 
city of Troy, N 4 Y HJ has created a well- 
equipped emergency car for use in air 
raids. Painted white* it has red blinker 
Lights like those of ambulances and police 



cars. In the rear seat and trunk and cm 
the roof are packed acetylene torches* 
steel helmets* water pumps, gas masks, 
lanterns, ropes, chains* fire extinguishers, 
ladders, pike poles, battering rams and 
various other paraphernalia. 



%JSL 

Mirror and Adjustable Target Teach Sighting and Aiming 
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At Camp Callan^ Calif new recruits are shot. With a new aiming and sighting ap- 
learning to sight a rifler^without firing a paratus the target is maneuvered into line 

with the sight instead of 
moving the rifle, which is 
mounted immovable. The 
■B apparatus includes two 
parallel bars of wood a 
foot apart, at the far end 
of whiqh a ten-ccnt mir- 
ror is attached. A circu- 
lar piece of metal clamped 
to a wooden slab forms 
^JjjS • the target. Sighting and 
aiming are accomplished 
by adjusting the target 
until it is in line with the 
rifle sights as reflected in 
the mirror. The device is 
said to be foolproof and 
does away with hit-or- 
BBSS miss methods which were 

iti uss^d formerly. 
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Recruit adjust* target until tic te fie cljart is in line 
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Bicyclist Tows Patients on Two-Deck Stretcher 






Two bomb victims can 
be carried 
beadquari 
ble-decK 
signed for air 
in England. The light- 
weight tubular metal 
frame which holds the 
txvo stretchers is mount- 
ed on a two-wheel dolly 
and can be towed by a 
bicyclist. 



A British air-raid ra«cut work- 
er, riding hit bicyd^j demon- 
Pirates how two victims of 
bombing nm towed to het- 
piled on two-deck ftietchar 



Trailer Carries Midget Cars in Upper and Lower Tiers 



Hauling his two midget 
* -racing cars from one 








Folding Cradle for Stretchers Makes Any Truck an Ambulance 



v- 

i v 



racetrack to another has 
been simplified by Duanf 
Carter of Fresno, Calif., 
by b arrowing an idea 
from the big automobile 
carriers. Ho now has a 
double-deck trailer on 
which both of the ’ [ pint 
size 1 ' racers can he loaded 
and hauled by his station 
wagon, which is equipped 
with sleeping quarters. 



Two frocks between ground 
And flflUr uf trailer moke 
convenient ramp far kad- 
l ing midget racer 

lii HL 




Any light delivery 
truck or station wagon 
can be converted instant- 
ly into an ambulance by 
means of a collapsible 
cradle built to hold two 
stretchers. Ruggedl 
constructed of wood and 
scrap steel* it folds com- 
pactly when not in use. . ’ 

The hirged upper tracks of 
this candle will slant down* 
ward ta fntiihih loading of 
lap UfBldier in ombulanCA 
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Traffic Loudspeaker Helps Guide Pedestrians 




London policeman speaks instructions info microphone tq help pedestrians cross street in safety 



Policemen in Britain have started a new 
drive against traffic accidents involving 
pedestrians at busy intersections such as 
Trafalgar Square in London, A loud- 



speaker mounted where it may be heard 
in all directions and a microphone held in 
the hand enable a policeman to instruct 
people how and when to cross the street. 



In (3<L 

Army’s Latest Transport Plane Can Carry "Peep” Cars 






Some of the latest technical advances at- 
tained by passenger airplane designers will 



be included in a new giant military trans- 
port ship, when the first Curtiss Condor 
C-4.fi rolls .dfl the assem- 
bly line. Following a 
basic commercial- plane 
design, which would carry 
36 passengers and mail, 
the army plane will carry 
far more than 36 fullv 
equipped soldier s s 
can also carry light artil- 
lery and '‘peep 1 * cars. Two 
Pratt and Whitney en- 
gines will give it a speed 
about equal to the fastest 
t w o-mot o r e d bombers. 



Fuselage interior of new army plane re-veals il* enormous proportions 



C Human hair is used in 
a new textile fabric for 
women’s dresses, shoes, 
bats and handbags made 
in a French factory. 



i* 
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ARMING CIVILIANS 



DEFENSE 



Three dive bombers lhal hove just dropped gas bombs are largely af rift&men training at a Driliih airpatt 



Barbed wire along the shore will impede an invading forgo 
but no* Hop <t- Building dofontu® it o Nuk never fin i shod 




Indebtedness Is acknowledged te Tom 
Wintringham, organizer and! farmer 
commander of Britain's Local Defense 
Volunteers, from whoso book, "Npw 
Ways uf War" (Penguin Bga-kij Now 
York) much of this article is condensed 



r\IVE bombers and tanks sweep 
France into helpless panic, and 
refugees clog roads that should be car- 
rying armies. Fighting planes swoop 
down tn machine-gun an English, vil- 
lage. Armored cars roil through nar- 
row streets of a town in the Ukraine. 

Picture yourself in an invaded land, 
What could you, a civilian, do if your 
home were threatened? 

The two foremost weapons of the 
blitzkrieg were planes and tanks. In 
the face of an air attack there are two 
things to do: keep your head and lie 
face down — in a hole if possible. 

Tom Wintringham* veteran of the 
world war and the Spanish civil war 
and organizer of Britain’s home 
guards, says of the plane: “It is a 
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At upper right, EngtiiH girk learn 
to ipot enemy plane! for a-nlioircraff 
boKerieSr Diagram below ihcwS 
how r^nch is dug in open field fa 
wreck enemy planes Thai might land 



weapon against morale. It 
docs not in fact kiU many 
men,” In his “New Ways of 
War*” 1 written for the Eng- 
lish people! he advises: 
E ’Dive bombers are liter- 
ally the most terrifying 
Lhtngs that exist. There is 
only one thing to do about 
bombers: stay in a hole and 
pay attention to your busi- 
ness, Don’t look at airplanes. 
They see faces more easily 
than anything else. Keep 
looking where the tanks or 
the enemy's infantry may 
appear. Then the bomber is 
less likely to spot you. Even 
if he does spot you, he is ab- 
solutely unable to hit you 
except by accident. Troops 
moving in close formation 
should scatter as soon as air- 
craft come over, but should 
not attempt to reach cover if 
it is more than 20 to 50 yards 
away. Break ranks, scatter, 
lie slillj keep faces down.” 
Bombers cannot capture a 
country* It is their function 
to reduce resistance* to 
wreck fortifications and fac- 



At nglilj civilian member? af Lon-- 
don'i Auxiliary Fire Service man Q 
trailer fire 

nal 
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£p alters in control tower on British coott watch for dgnt of invoder 



Eve n portable blockadei will flow mechaniiEd invasion force and pre- 
vent plane? from londingj OnCG the rood h y**lw to defending army 




enough, men on each side 
would watch the direction 
the tank’s guns were point- 
ing, Bolting from cover on 
the safe side, one would race 
in to hurl his hand-made 
grenade, A tank's gun can 
seldom turn swiftly enough 
nor fire at sufficiently steep 
angle to catch a man crouch- 
ing beside it, 

U- S, Arm y units have ex- 
perimented with gasoline 
bombs for halting tanks. 
This is simple and effective 
where the blazing gasoline 
penetrates into the interior 
of the tank. But in actual 
warfare* Wintringham found 
many a gasoline bomb 
lobbed on top of a tank 
would merely warm its roof, 
and if thrown on the road 
would splash harmlessly 
while the speedy tank rolled 
over it. Grenades contain- 
ing a pound or pound and a 
half of explosive, he said, 
are far more efficient than 
guns, gasoline bombs or tank 

Brillth civilian dcfaiHfr volurleeii 
practice aim an parachuting dummy 

# 

t 



lories, to prepare the way for tanks and 
infantry. The Germans concentrated 
bombers most heavily where their armored 
uni is were held up; therefore, if a road 
block is to be effective, there must be a 
trench or dugout nearby where the de- 
fenders can hide from aeriaJ bombs and 
still cover the blockade. 

The tank is a formidable weapon, but 
the miners of Spain found a way to stop 
Fascist tanks in their civil war. Bringing 
parcels of explosives from the [nines, they 
hid across the fields, behind tr. 55 or shrubs 
or in ditches. When the tank - came close, 
one of the miners would fling a packet of 
explosive^ with fuse crackling, bet ween flic 
tank and the ground. And ihere was no 
tank! If the tank did not approach close 
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traps- Most vulnerable parts of a tank are 
its tracks and cog wheels and, in some, the 
relatively unarmored underside, A crow- 
bar thrust at the light spot can disable a 
tank. Grenades set off by contact are use- 
ful. A man hidden in a ditch can haul a 
grenade across the road with a string just 
as the tank reaches it. The most dangerous 
distance from a tank is ^00 yards; the saf- 
est, six inches. 

Motorcycle scouts that usually precede 
the heavier mechanized units haven't much 
fire power, and offer good targets even at 
high speed. One stratagem that slowed 
Nazi cyclists on the continent was hanging 
a blanket on a rope across a narrow village 
street. When a motorcyclist comes up 
against such an obstacle he stops to find 
what’s beyond; thus halted or slowed, he 
can be attacked with grenades or guns/! 
Broken glass, nr nails hammered through 
boards, may stop an armored car or cycle. 

Every open field is a door ajar for the 
invader; the defenders must make it im- 
possible for hostile planes to land. Trip 
wires can be strung across fields, about 
lour feet high. Stout poles can be set in 
the ground about SCI feet apart, to knock 
the wings off any plane that attempts to 
come down. Trenches can be cut, about 
three feet deep and ten feci wide, one wall 
vertical and the other sloping, to catch the 
wheels of a fast- moving airplane. 

Should actual land invasion of the Unit- 
ed Slates ever occur > it is the hope and in- 
tention of the War Department that the 
Army will handle the situation without 
being impeded by civilians. In France, 
refugee traffic interfered with army rein- 
forcements and supplies. Nevertheless 
American civilians must cooperate in cer- 
tain phases if war ever comes to this con- 
tinent- — in maintaining order and produc- 
tion, in spotting enemy ships or planes, in 
enforcing blackouts. And there are some 
phases of home defense in which America 
can learn from Europe. 

In England orders were given that auto- 
mobiles not needed for defense units must 
be immobilized so that a competent enemy 
mechanic could not make them workable, 
eke the Germans would find alL l he trans- 
port they needed if they captured a few 
towns. In Poland and France, German 
tanks drove up to filling stations and took 
gasoline from the pumps. All stations in 
an invaded region should be guarded, and 
t® pego 176) 



Steps Folding Under Truck 




5tipi r lfcft r fold undflr tr^ck as shown at Tight 



Less effort and time are needed in climb- 
ing hi and out of a truck equipped with a 
pivoted step which is fitted with supporting 
brackets for attaching beneath the truck 
body, A touch of a lover folds the step out 
of the way with plenty of road clearance, 
and the slop plates are inx r erled SO S110W, 
ice and dirt do not adhere to them.. 

v ( " — — 

Plastic Strips Replace Brass 
In Terra izo Floor Design 

Tcrrazzo floors hereafter may have de- 
signs outlined in colorful plastic strips in- 
stead of brass, because war production has 
rendered the metal scarce. As easy to lay 
as brass, the plastic strips can be formed in 
large circles, and the material is virtually 
no riinf! ammab le. 




Plastic &lrip forms either circles at straight lines 
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Pocket Postal Scale Weighs 
Letters Up to 2 Ounces 

^ B / cTj I 




Balance scale far letter! is Carried in leather case 



Having no springs, a balance postal- 
scale weighing letters up to two ounces 
retains its accuracy after long use. Letters 
clipped to on arm tilt the dial at the oppo- 
site side of the holder, and a pointer indi- 
cates the correct weight™ Its leather case 
has two small pockets- for stamps. 



Cookie Rollers in Three Designs 
Decorate Pastry Crusts 

It is easy to decorate cookies* pie crusts ? 
short breads and candies with artistic de- 




/ .?• £ to, 3 J 4^ m fl * 

signs that rival the products of profession- 
als, Ail you need is a handy baking tool 
supplied with three interchangeable roll- 
ers,. each having a different pattern. 

7k if Q. 

Crayons of Known MeltingPoints 
Show Temperature of Metal 

Welders and other metal workers can 
now find the approximate temperature of 
heated metal by marking it with a crayon 
that fits into a pocket. If a chalk mark 
appears when the crayon is drawn across 
it, the metal is colder than the temperature 
for which that particular piece of crayon 
is rated. When the rated temperature is 
reached, the mark melts into a liquid 
streak. Crayons are supplied to indicate 
various temperatures at convenient inter- 
vals from 125 to 1,600 degrees Fahrenheit, 

A 

— 

Reflectors for Blackouts 
Help Protect Pedestrians 



Ankle 




Anklr- ir-flcchori make wECir'Br vliiblfr in a blackftut 



To make pedestrians more visible in a 
blackout, safety reflectors worn on the 
ankles have been introduced. Mounted on 
a strap that encircles the ankle, the re- 
flector catches stray beams of light which 
can be seen from within a short range. 



Radio enginetu’s of the British Navy have 
developed a compact transmitter in a wa- 
terproof buoyant case which is automat- 
ically thrown overboard from an aban- 
doned ship to be picked up by survivors* 
who may then broadcast their position, 



Thte* diEtitcnl dgdgn* prlnhid an pbftry with rolltr* 
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Airplane Driven by Air Jet Is Developed in Italy 





*WTI». HUVfc*' 
piRL tWM: ElaVOft, 



4’H HCftfr.U. 

PTKhCSPwtnLJt HLEi-iuP-E 
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CoyjTW^j- ‘-The ^cropland/" ^ssifiaaLl 



Top, photo of I tali on airplane which is propelled by jet jilj^ Sketch, hallom, points out 

From Italy comes word thJr? an engineer '^should 1 not) )>e U Qdntus'eli^M^fh t 



detoiLs 



named Sgeapd o Camp ini has invented and' 
tested a propeller less airplane driven by a 
jet of air. The plane draws air into a large 
duct in its nose, compresses and heats it in 
a tunnel. in the fuselage, and expels the air 
with great force from a jet in the tail. This 

$ * 



the rocket 
plane, in which the propelling force is cre- 
ated by the rush of gases from combustion 
of the fuel itself. In a test flight, the jet- 
propelled ship is reported to have flown 
from Milan to Rome in two and a quarter 
hours, averaging about 130 miles an hour. 



f} 
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Blackout Awning Seals the Window Against Light Leaks 



Inconvenience of plunging your home 
into darkness during a blackout can be 
averted by installing a metal awning that 



Awning 6pen half way, Ielf r and closed for blackout 



closes about the window completely and 
prevents any light from seeping outdoors. 
Made of rustproof galvanized iron, it 
guards the window against shattering as a 
result of explosions or flying bomb frag- 
ments. The awning is fireproof, and serves 
the ordinary purpose of keeping the sun's 
glare and heat out of the room. An inside 
lock prevents the entrance of prowlers, 

C Write to the firms listed in the Where - 
to-Buy-It index to learn more about 
products described in this magazine. Say 
You Saw It in Popular Mechanics, 
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Multi-vJcpatur* of base- 
ball holier [taken a MOO 
*Hpotur*i per second 

CapyrlfM A. O 
LkLif & Etc: 1 .. , iHt. 



By AUSTIN S. MYERS 
and 

GEORGE II, TEMPLE, Jr. 

LftbamtCfTi 

-1- *■-. >r^WpK,gr * HriiQ-^ Inn. 

M a ' )*a_JL ** 
O PORTS equipment is 

k being improved with 
ihe aid of high-speed pie- 
lures, taken in 1 ■■'30,000 
second or less, which not 
only expose faulty design 
in dubs, rackets and balls 
but also reveal secrets of 
form that can bo employed 
to teach both amateur and 
professional how to play 
the game bettor. 

For the first time, the 
basic principles of golf, 
tennis and other sports 
are being determined, giv- 
ing manufacturers a basis 
for sound scientific design 
of equipment. One result 
is a golf club with a prop- 
erly curved face that 
straightens out the duff- 
cr’s drives in an almost 
miraculous manner. The 
curved face ^bends’* toe 
shots so that they over- 
come their tendency to 
hook and corrects heel 
shots that ordinarily 
would result in slices. 

Super- fast photographs, 



Norkc haw quickly I he 
bird itrpighlcns sul in 
this niults-BKpPiurG fhol 
of a beautifully symmel* 
ratal batfmrnloii service 



Despite ils effeclivcness 
the baseball pifeh iprms 
awkward at this stage,. 
caughl by the flas.li cam- 
era in 1/30,000 sacnnij 



This view shows device 
fur tripping camera; ordi- 
narily the shot wcyld be 
mad a when [he hall and 
bid rn.ee! 

i 
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Laid asf&r a multl^xpQiur« plioiograph, ihfo 
^Strekfr-Gmifif" chert onaEyiPi gi> If #tr«k« 



made by methods worked 
out by Dr, Harold Edger- 
ton and his associates at 
Massachusetts Institute 
□f Technology, prove that 
when a football player 
like Sid Luck man of the 
champion Chicago Bears 
kicks, he actually digs his 
toe a considerable dis- 
tance into the hall. How 
hard the ball is kicked, 
how much it spins and 
tumbles after the kick 
and how a professional 
player like Luck man 
does it, also are revealed. 

Work of this nature re- 
sults in better football 
equipment and eventual- 
ly will act as a foundation 
for instructional infor- 
mation covering certain 
phases of the game. 

In baseball, the pictures 
show the bat bending 
after meeting the ball, the 
pitcher's arm crooking in an awkward 
manner midway of the delivery and the 
ball partly flattening against the bat at the 
moment of impact. Similarly, a tennis ball 
flattening against the racket and the racket 



bending after the impact arc exposed by 
the camera, which also catches odd, some- 
times terrifying expressions and gestures 
characteristic of the individual player in 
action. Contributing to the manufacturer's 
information about badminton are 
flashes of the shuttlecock — the 
bird — instantly reversing its di- 
rection of flight after impact and 
of the racket bending an appre- 
ciable distance, 

A. G, Spalding & Bros,, through 
the use of high-speed photography 
m ethodsp have utilized strobo- 
scopic analysis for studying sports 
and equipment. The analysis is 
dependent upon the aid of special 
electronic circuits and control de- 
vices, and special gas- filled dis- 
charge tubes. High-speed flash 
photographs are taken by storing 
up electrical energy and then, at 
the time desired, discharging this 
energy through the gas- filled 
tubes. These tubes emit a suffi- 
cient intensity of light to expose a 
photographic film in 1/30,000 sec- 
ond, or less, depending upon the 
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Phfllgi bfllow tcunpprfli t-J.raigih'Mc to dab wllh cm-wetl 
mrface ef new jr Tnj-Ffece JJ dub; diagram* a b«v^ illui- 
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Overhead view in 1/30 P 0DQ iccgheI ihowing lead uf 
hands happens 1c catch a shot I ha t was poprly hit 

type of electronic circuil used. Photo- 
graphs have been taken in 3/1,000,000 sec- 
ond, The discharge of the stored electrical 
energy that produces the light is synchro- 
nized with the camera shutter in a manner 
similar to that for standard 0 ash +i guns.” 

If the discharging of electrical energy 
through the special tubes is repeated rap- 
idly, the result is a series of intense flashes 
of light of very short duration, strobo- 
scopic light, that enables one (o see several 
successive positions of a rapidly moving 
object, such as a golfer driving. Spalding's 
multiple -exposure photographic technique 
consists of using a very intense stroboscop- 
ic light to record on a single photographic 
film several images of a single-action se- 
quence. A photo of this type is not an 
accidental "double exposure,” but several 
intentional exposures on one negative. 

By an analysis of multi-exposure photo- 
graphs, sometimes supplemented by a se- 
quence of single -flash photographs, one 
can determine the velocity and ac- 
celeration of any moving element, 
the magnitude of deflections, the 
magnitude and direction of forces, 
energy relationships, the rate and 
amplitude of vibrations, rotation- 
al speeds, weight distributions and 
other factors. Thus are being de- 
termined the fundamental princi- 
ples of various sports. 

In making multi-exposure pho- 
tographs which will, not result in a 
blur of images of the fast -moving 
player against an over-exposed 
background, the player wears a 
black velvet suit and works on 
and in front of a background of 
the same material. If a football 
uniform had been used in pictures 
of Sid Luckman punting, for in- 
stance, it would have photo- 
graphed as an extreme white be- 
cause of the intense light and the 
superimposed body motion; con- 
sequently detail of the hands and 
the ball would have been lost in 
the white mass of the uniform. 
The black suit and background 
result in a ghost like photograph 
which shows hands, feet and face 
of player, and the ball at closely 
spaced intervals of the action. 
Because the physical principles 
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@ A. O. Spalding Ss Brae., Inc. 

Sint||p-fi(uli photo in 1/30., 000 second, left, cakhet impact of place kick; right multj-expusure of punt 



involved in golf are more complex than in 
most other sports, the Spalding laboratory 
has worked longer on an analysis of golf 
equipment than any other sport* What 
happens when the club face meets the 
ball in an ordinary drive? In a series of 
single- hash pictures taken with an expo- 
sure time of 3/1,000,000 second* the initial 
contact, the battening and the recoil of the 
ball from the club face can be clearly seen. 
Thus it is found that the bait reaches sub- 
stantially its maximum flattening before 
its front edge moves forward at all. Similar 
photographs reveal that club and ball are 
in contact only .0004 second — certainly not 
long enough for the golfer to manipulate 
the ball during impact, as some golfers 
boast. Another interesting point is that at 
tlie moment of impact, an average force of 
one ton is applied to the ball — just a hint 



of the punishment a ball lakes every time 
it is driven. Other valuable clues to the 
stresses to which the interior of the ball is 
subjected are uncovered in high speed 
pictures that reveal how, as the ball is 
compressed horizontally by the club, its 
vertical diameter elongates. And, similar- 
ly* as the ball reacts from the compression, 
in leaving the club, the horizontal diameter 
is stretched and the vertical shortened. 

The curved- face golf club, known as the 
"Tru-Face, ?f with which the duffer may 
come close to duplicating the long, straight 
drives of an expert, had its beginning in 
high-speed photographs. From the pic- 
tures, the research engineers were able to 
observe and measure the gear like action 
between the ball and the face of the club 
which produces si despin when the contact 

fCorirmued te pag& 165) 



left, ordinary golfer's swing; right, Bobby Jon«i r i iwinj. NpJice that intervals between dub paiiliont In 
?#tand half of Jci^m's dowpiiwlng are grantor at uncocking of wriili continually iner^t dvb head 
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flated by Pump 



Riding the waves on a 
platter-shaped boat is a 
new fad offered by Jack 
Tiffany, inventor, of 
Youngstown, O, The 
craft, aptly named n 
“bubble boat," is a circle 
of tubing covered with 
rubberized canvas, which 
floats when inflated. The 
canvas contains two air 
compartments which may 
be filled by a tire pump. 
For mounting an out- 
board motor, a backboard 
is bolted tu the frame of 
the wafer like boaL 



Qutb&ard motor may bo 
mounted on special boefc- 
board boiled I o I h p 
frame of ^bubble b*af IJ 



Upon arrival at beach, 

tho bofllv are unlaadod 
of car and En- 
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Holes in All-Plastic Fruit Knife Save Juice While Cutting 



Several holes drilled through the blade 
of a one-picee plastic fruit knife ate said 
to prevent the loss of juice in cutting fruits 




Fruit kmfa made entirely of p'lcslic has several holes 
in Sis blade, said lo ht\p retain the juice 



and vegetables. It peels, slices and cuts all 
varieties, anti its keenness can be restored 
easily by scraping both sides of the finely 
serrated edge with an ordinary metal knife. 
The knife comes in shell pink, crystal clear, 
Nile green and sapphire blue. 

M 1 . j 

Light Bulbs Use But Five Percent 
Of Total Electric Energy 

American homes burned up 25,750,000,- 
000 kilowatt hours of electrical energy last 
year, which was but 18.3 percent of the 
total of 140,340,000,000 kilowatt hours used 
for all purposes throughout the nation. 
The remaining 81,7 percent of electrical 
power was consumed in industry and 
transportation. Although the electric light 
bulb is the most used “appliance” in the 
home, it lakes only a fraction over five per- 
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cent of the total power, 
the Edison Electric Insti- 
tute estimates, Aftei^-the ■> 
light bulb, the home ap- 
pliances consuming most 
power are the refrigera- 
tor (5,645,000,000 kilo- 
watt hours), electric 
range, water heater, ra- 
dio, flatiron, oil burner, 
washing machine, vac- 
uum cleaner, roaster, 
percolator, toaster, elec- 
tric clock ( 193,000,000 
kilowatt hours) and iron- 
ing machine. 

-44r S’/ 

Holes Cut in. Ladder 
Top Hold Tools 
For Workman 

Convenient for carpen- 
ters and shop workers is 
a ladder with holes cut in 
the top step to accommo- 
date various tools. There 
Is £i slot shaped for a chis- 
el, another for the ham- 
mer* and so on. The took 
are always handy and 
cannot be brushed off. 



Army Hut Models Help Recruits 
Learn Camp Construction 



Ccrppriler? learning lo build army huts- erected ibis modal far practice 

Small models of army huts, correct in every detail* arc 

being assembled by Canadian Army recruits ivho are learn- 
ing construction details of link for use on camp sites. These 
men are study mg carpentry and wood- 
work* and their practice with the models 
will teach them how to solve problems to 
be faced when they build the real thing, 

, 5 1 1 — — 

Blackout Cane Carries Flashlight 
Fastened Near Handle 



Pedestrians can 
now light their 
way during a 
blackout with a 
flashlight cane in- 
troduced recently. 

Fitted with a clip 
like those used on 
vest-pock ct p e n- 
ells, the flashlight 
fastens to a leath- 
er band near the 
handle of the cane. 

Both the flashlight 
and leather band may be removed readily. 
Focused downward, the beam projects be- 
yond the tip of the cane, illuminating a 
small area directly ahead of the feet. -. 



Slots in tap of ladder fit rhe various took, which are 
kepi from falling and are always in easy reach 
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Special ikdci tiTfi filled ovet the rear light* flf 

mijlort/dts used Pg l^d buses and slreefcars 
in Manchester, England, in fog or blackout 






MECHANICS 

BLACKOUT 



NtYfirk Nvtfi plm*Q 

Here h Niwprlfr N. J„ in a blackgut 1**1, Only lighu por^ 
mined w«re thaie in the Pennsylvania Railroad Clarion 




IX FAILING sirens send shivers down 
" thousands of spines, and a great 
city swiftly and methodically resolves 
itself into self-imposed paralysis. 

Motorists caught !n the blackout pull 
up to the curb and turn out all lights. 
Homo windows arc curtained, skyscrap- 
ers suddenly go dark, street cars grind to 
a halt, flashing neon signs vanish from 
the skyline one by one, end for a brief 
moment the only lights visible are the 
red and green dels of traffic signals. Then 
they, too, fade into the blackness and 
there is only an occasional stab of a 
Hash light or the flicker of a match cupped 
between hands to light a cigarette. 

In the coastal city the blackout is real; 
farther inland it may b q only practice. 
Any where K it is eerie. 

At first the public, resentful of a neigh- 
bor’s careless lights or a brilliant shop 
Window or advertising sign neglected in 
the night "alert," wondered why you 
couldn’t just pull a master switch in the 
power station and blacken the entire city. 



Touches of whits on dothing of pedBitrian* moke 
ibiti-m more visible on darkened -streets and walks 
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But it is not xo easy as 
Lhat. Alarm systems must 
nut be disrupt eel by a 
power cutolT, elevators 
and electric stoves and 
heaters need not bo. That 
is the reason for experi- 
mental blackouts in inte- 
rior cities fairly safe from 
air attack. There must be 
order in the seeming 
chaos of darkness. 

For the ordinary citi- 
zen a blackout involves 
only inconvenience and a 
little discomfort. If lie is 
driving his automobile he 
s t o |> s an d ext i n g ui shes 
lights. l\‘ he h walking he 
cun stumble on in dark- 
ness or wait until the 
lights come on again. If 
he is at home he simply 
puts out the lights or 
blankets the windows. Or 
he might follow the ex- 
ample of Henry Prescott, 
paint comp aiiy executive, 
who has but lined in lu- 
minous paint the tables, 



t" Lo w-p0w e r o rg *o In m p wilh J ‘cd-» 
miral'i hoi" reflector for tlrcct 
E lighting dufmg a "dimout 1 " 



■4— Brightly lighlrd Streets *f New- 
ark tts seen [usl befoie bfad- 
out *h3wn on oppoiiie page 



London di reef ion lign* were vis- 
ible *1 night under large me fa I 
shades hiding them- Ir-gm calnOve 
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Placing maibf over hevdlrghtt of a firm Iruck in preparation 
for a run during a Matkaut l#&l. Traffic in the blackout if 
dangerous and nuna»*«ntial Cert myit be kept off itrfrats 




Operators in a pawer subnotion watch rapidly changing indi- 
cators of motors 04 e blackout Cut* down the electrical lead 

As the load on traniminpen lines drops sharply, engineers in 
the power company r t dispatching office issue necessary orders 



Chairs and other objects in his Mt. 
KiscOn N. Y,. home. This makes 
them faintly visible at night when 
all lights are turned out, and per- 
mits most ordinary activities to be 
continued during the blackout 
without going to the trouble of 
curtaining the windows. Lumi- 
nous paint has been widely used in 
Europe, but generally on outdoor 
objects. 

The real problems of a blackout 
are those of police and fire depart- 
ments, transportation companies, 
hotels and electric utilities. The 
life of a big city cannot stop en- 
tirely even for a IS- minute period. 

Even before the sirens give the 
“lights out” signal, a load dis^ 
patcher at the power house of the 
electric company is watching the 
indicator to see how much elec- 
trical energy his generators are 
furnishing to customers. The indi- 
cator has been dropping slowly for 
nearly an hour as people have been 
turning out lights and going to bed. 
Then comes the strident wail T 
warning of danger. Trolleys stop. 
Lights disappear. The indicator 
plummets downward. 

At Pittsburgh the Duquesne 
Light Company is said to have 
dropped about 75,000 kilowatts of 
electric load when the practice 
blackout signal sounded. That is 
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equivalent, to about two million ordinary 
electric lights, more than the total load in 
many a small city* This load had to he 
picked up again immediately when the 
£i aii clear” sounded. As a matter of fact* 
the electric load picked up after a blackout 
is likely to be greater than that dropped at 
its beginning, as the simultaneous starting 
of street cars all over the city creates a 
specially heavy power demand. 

This problem is not new to the power 
companies. They hove to handle sudden 
changes of load in their regular business. 
The load dropped during a blackout may* 
in fact, be less than that dropped during 
the no on -hour shutdown of a working day. 
Automatic machinery in the power station 
is designed to take care of such changes. 
When the load on the generators begins to 
decline the draft blowers for the boilers 
automatically slow down and steam supply 
diminishes. When the load increases the 
blowers speed up and provide more steam. 

Transportation companies have more 
difficult problems. Special precautions 
must bo taken to protect the thousands of 
people riding in the companies’ vehicles. 
During practice blackouts in Seattle, Pitts- 
burgh, Newark and Toronto, all street cars 
and buses were halted to prevent accidents. 
But in a protracted blackout the procedure 
would probably be different, as there 
would be no way of foretelling the dura- 
tion of the danger and you can't stop trans- 
portation service indefinitely. 

In British cities the surface vehicles re- 
duce speed during blackouts, but continue 
to operate with shaded lights until actual 
bombing begins. Numerous accidents have 
occurred as a result of this practice. 

Service was halted in Newark's 4 mile 
trolley subway during the trial blackout. 
Part of this route is under cover, part in 
an open cut, but the signal lights for both 
parts are on a single power circuit* and it 
was decided that the entire signal system 
should be turned off. This meant that the 
cars could not continue to operate, even 
under cover, London's “Underground” 
keeps running during air raids. Its opera- 
tion is somewhat hampered by the use of 
many stations as shelters, but most raids 
take place at night when travel Is relative- 
ly light. Whatever might be clone in this 
country about subway operations during 
an air raid, the use of subway stations as 
shelters would not be very satisfactory or 

(CanHnuect to page 1 - 62 ) 



Track-Hiding Drawing Tool 
Traces Model Outline 




Tracing head, Fallowing contour cf model, Bcludlo-t 
drawing pert, al top-,, which mtiltti sketch of outline 



Draftsmen can save themselves consid- 
erable work in sketching the exact con- 
tour of a model by means of a traveling 
tracing tool, working like a pantograph, 
that draws outlines direct from the actual 
model. It is mounted on a carriage riding 
an overhead straight track and consists of 
two movable arms connected by link as- 
sembly, one arm extending below the car- 
riage and acting as a tracing head as it 
moves over the model, while the other, 
extending upward, contains a tracing pen 
or scribe r and draws outlines to conform 
with the motions of the tracing head. The 
equipment is portable and may be used in 
drafting rooms and template departments. 
It is handy also for checking cavities on 
casting dies, 

ULook in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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Helmet Holds Field Glasses 
Leaving Hands Free 



ftfssimg Qn ibn platform extending ftCim nielul 
goprj thfl alassrs prp held steady at oyt 

To hold field glasses at eye level 
leaving the hands free for other tasks 
inventor lias brought out a semi- helmet, 
consisting of metal straps fitting over the 
head, an extension to support the glasses, 
and a chin strap. It is adjustable by wing 
nuts, The inventor believes the mount 
would be of value in military operations. 



the balance sheet, and they have a total 
population of 167,973,000. Males of mili- 
tary age are estimated by the Census Bu- 
reau as follows: United States, Philippines 
and other territories and possessions, 22,- 
796,000; United Kingdom, 6,815,000: Aus- 
tralia, 1,083,000; Canada, 1,797,000; New 
Zealand except native Maoris, 233,000: 
Union of South Africa whites, 340,000; In- 
dia, 58,244,000; Russia, 23,574,000; China, 
49,000,000, Against these are ranged Ger- 
many, including Austria and Sudetenland 
but not other occupied lands, 11,231,000: 
, G ,440,000; Japan h without Korea and 
10,830,000 

2 6 

Glass Filter for Tobacco Pipe 
Sweetens and Cools Smoke 

Complain are 

to be overcome with a glass- fab ric fil- 
ter that fits like a hag inside the bowl. 
Witlv the filter installed, there is no need 
for breaking in a new pipe, since the Fiber- 
" glas lining acts as a ready-made cake until 
a sweet, even cake has been formed. It also 
insulates and cools the bowl. The glass 
mesh strains the smoke, keeps tobacco par- 
ticles nut of the shank, prevents clogging 
and reduces the need for using pipe -clean- 
ers and reamers. Like a wick, it carries 
the harsh and bitter juices to the com bus- 
lion zone where they burn off, keeping the 
pipe dry and doing away with tongue bite, 
ll prevents waste by burning the tobacco 
t 



Man Power of Warring Nations 
Estimated Near 200 t 000,000 

Based ort their man power of military 
age, the Allied nations outnumber the 
Axis better than five to one. This is the 
estimate made by the U, S. Census Bureau, 
which puts the total of men aged 18 fb“35 
in the United States, Great Britain and its 
Dominions, Russia and China at 163,887,000 
** against a total of 28,560,000 available to 
■ Germany, Italy and Japan. These figures 
did not include the Netherlands Indies, 
- where adequate census records are lack- 
, ing, but the Indies have a total male and 
female populalion of more than 69,000,000. 
Further, the German -occupied countries 
stretching from Norway and France to 
Poland and Greece, and French Indo- 
Chjna, are omitted From the Axis side of 



Inserting filler madn of gla.?s fabric rnte bawl of pipe. 
Skalch in cTrela showi lining for mud bp bog 
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Left r op p re n ike or d Instructor using one-way phone; helmets, rrghl, reveal receiver and transmitter 



Phone System in Helmets Helps 




Protection for the ai'c-welding instruc- 
tor and greater efficiency in teaching are 
provided by hooking up a one-way tele- 
phone between helmets worn by the teach- 
er and. student. Using two ordinary hol- 
me U, an instructor at Caterpillar Tractor 
company of Peoria, I1L, installed a trans- 
mitter in the one worn by himself, and a 
receiver in the one for the apprentice. The 
outside wires, connected to a wall box 



containing four il E 1! batteries, arc strung, 
through ring supports overhead to keep 
them out of the way. This arrangement 
permits the teacher to give instructions 
while the apprentice works, such as telling 
him to shorten or lengthen his arc or com- 
menting on the rate of travel, all in an ordi- 
nary tone Quite audible to the student. The 
instructor often can point out things im- 
possible to illustrate in the classroom. 



Extra Tanks of Kfazi Planes Resemble Huge Torpedoes 



When the British 8th 
Army captured an airport 
in the Libyan desert they 
found a great pile of tanks 
resembling huge torpe- 
d oes. Apparen tly these 
were auxiliary fuel tanks 
brought across the Med- 
iterranean to furnish ad- 
ditional supplies for the 
German air forces. 






([Write to the firms listed 
in the Where- to -Buy- It 
index, to learn more 
about products described 
in this magazine. Say 
You Saw It in Popular 
Mechanics. 



British soldier oxnmmes the torpedo! Ike fuel tanks captured In desert 
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TIPS ht TABLE TOPPERS 




It has been said l licit three things 
make tabln-tpp phonography ftrl 
ideal pastime, Fir*t r it'* a lat af 
funr second, il teaches you how 
to Create lubjfteU and exercise 
your imagination; ancf r third, it 
mnk^s y-pM mailer of lighting 
effitts^-lhe inters? ling ones-- in 
retard time* Sa lei's go table - 
topping. 1 1 has its basis In Ihe 
I Title everyday objects of life— 
Hie tiny crncirnenti r 1 h F5 ioys — 
which we often overtook. It 
took I wo flood lamps, so mo 
pipe cleaners, on alarm clack 
and a big like of imaglnabGn 
to create ihe snapshot at lop, 
rrghl, If you he^c a little por- 
celain dragon, you can set it on 
o luble, arrange a few tiny Chl- 
n?3r Figures- tn desired and then 
shoot something refrimbling the 
picture shown below. Ils cre- 
□ tar tried Iwo No. 1 flood lamps 
— Or* g three feet back and slight- 
ly 1o the right, ond above ihe 
subj*?cl, ihe second, farther 
nw{5y nnd behind the camera 



Above or u two interesting table -lapping phaios, the 
top one illustrating die preparation of a scene, the 
bottom one showing the resulting picture. The deer 

ii juil a prjrccfmn, figure, thn ingW no lining Cnldcf 
than sail -shown being applied to create the winter 
landscape Tn 1 h c pro In at lop. Of Wi tflbt ‘much of 
rh r punch in tabletop photos is supplied by the 
lighting. It’s easy to achieve desirable Ugh ling ef- 
fects even with simply equipment, beCauto yau'ro 
working on a small scale. One No. I and one No. 2 
-Rood lamps in inexpensive handy reflectors org 
yiunlly sufficient, bu-t- you may find use for a small 
spoiligfil if you go Sable- lapping in a big way 
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At right is something a 3 into difsrr'Enl, but merely o foot- 
ball "mode yp ,Y for a striking p holograph, Common ob- 
jccls appear quite difl erenl in dojeups. As a resullj it you 
iike: real ism in your loble-lcp*,, you Ctm achifvo ihp effect 
of snow by substituting sugar, salt ar calico; of water 
with a piece of rippled glass, era tripled wrapping material, 
dj □ mirror,: of o lawn or poslure with v bii of plain, dark 
carpet? of a tree wish a small branch or a few leaves. 
You can tm-alcp funny little figure* and an imp is frprn vege- 
tables, pipe deaners, bhs of doih and wire, toothpicks and 
whnlrooh From I he technical M and point, you'll do best to 
use a- small lens ape rig re- ip abtain all over* sharp ness, and 
to brp the basic ground dose io foreground, furthermore, 
when Working at close range,, you shouEd oim the camera 
lens rather than ibo viewfinder directly gi the subject 



This might be Fabeled JJ Old Woman Who 
Lived in a Shoe Hmr! So Many Children — -J r 
One secret at the sue cess Ful (able -topper 
lien in h|s skillful arran-g^rtlicnt of scenes, as 

cEemonstraled ot left. These and olher pic- 
ture i on tin.: so iWQ page! ^houlcf giv<- you 
a good idea of whet kind of subjects may 
be used, if you find nothing at home 1g <“*■ 
cite your i mag motion j a I rip to ihe toy 
counter of your dime stair! may prove 
worth while. Thot toy couoIec is not only 
a source af materia is, but id cat at well 
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Heaviest Bomb to Fall on Britain 
Weighs Nearly Two Tons 




petition the regional office of the 
Civil Aeronautics Administration, 
which must pass the request on to 
the War and Navy Departments. 
But permits from Washington are 
expected to be rare. 





Air Cleaner Deodorizes 
100 Cubic Feet a Minute „ ’ 

Working on the principle of a / 
gas mask, an electrically operated 
"'adsorber’' purifies kitchen air at 
the rate of UK) cubic feet per min- ' 
ute. H removes cooking odors sa ■■ 
quickly that onions and other " 
odorous dishes may be prepared, 
without fear of offending the most 
discriminating guest. In the puri- 
fication process, air is drawn By * 
a fan through a (niter and then 
through tiny grains of carbon pro- 
duced from coconut shells. The \ 
surface of each grain consists of 
cou n tkss m ter oscopic canals or 
capillaries which adsorb impuri- , 
ties such as condensable gases and 
vapors which carry the odors. . 
When the carbon becomes sa tu- 
rn ted with impurities it may be . 
reactivated .ind used many times 
over. This is the same process ^ 
used in military gas masks. Tiro 
adsorber is housed in a streamline 
container 24 inches long. A -10- 
watt motor turns the fan. 



j ■ Aerial photographs by civilians arc for- 
hidden Jl for the duration” by n War De- 
' partment order. Passengers on air liners 
are required to pack their cameras beyond 
reach or check them with the stewardess, 
and the ban also extends to crews of the 
- air liners, No civilian can carry a camera 
in his own plane; even the Civil Air Patrol, 
composed of civilian pilots operating under 
army orders, is forbidden to take pictures 
from the sky. There is but one loophole. 
A civilian having a highly important rea- 
son for taking an aerial photograph can 



"Adierher" operate* life® go* mask *m dcodoriiJjig air 



One of the heaviest bombs the Nazi air force has 
used against Britain is a giant, nicknamed 
which failed to explode. It weighs 3,968 pounds, a 
few pounds less than two tons. The fins of 
this dud were broken off when it struck, 
but originally it measured 13 feet 3 inches 
in length, and 2 feet 3 inches in diameter* 

— . . 

Ban on Cameras in Civil Planes 
For Duration of War 



Gianf bomb ii 
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Fiber From Redwood Bark Is Wool Substitute 




New War Tools Are 



From Old by Yankee Ingenuity 



Here is □ jacket made partly 
fll lYbcri frftm rfldw&fid barb, 
In her bonds the young Icdy 
Fields redwood wool sample 



Stripping the barb front a giant 
fdwood kg, It it tbreddvd 
and processed ini* textile fi- 
bers and wool for insulation 



Now they Ye bar 1 vesting wool for cloth- 
ing from the bark of Californians giant red- 
wood trees, oldest living things on earth. 
Until a decade ago this bark., which grows 
up to ten inches thick, was a waste product. 
Then research men of the Pacific Lumber 
company discovered the bark libers had 
valuable insulating properties; they were 
long-lived, resisted fire and moisture, and 
were distasteful to vermin and insects. 
Redwood wool insulates cold storage and 
meat packing plants, quick-freeze food 
warehouses and the walls and ceilings of 
homes. The latest development is its use 
in text iIe^ 1 _ U| Combi live] with natural sheep 
wool, the bnJk fibers form a strong fabric, 
useful in tali hats, lightweight blankets 
and clothing. The combinations range 
from 15 io/tiU percent of bark fiber in the 
finished products. 

l L „ . .1 



Changing over industrial plants from 
peace to war production lias been speeded 
up mightily by Yankee ingenuity in im- 
provising tools for the new purposes rather 
than waiting for specially built machinery. 
One factory t for ex ample r switched pro- 
duction from electric fans and motors to 
gun turrets and shell boosters. It would 
have taken two months to get a now ma- 
chine to burr holes inside the shell boost- 
ers, but in 30 hours the engineers rigged 
up a homemade machine to do the job — 

* L 



making use of a dentist's burr* It took 
them GO hours to build a machine that 
would ream two holes simultaneously. The 
superintendent used a fan base and a cou- 
ple of pieces of machine tool to contrive a 
machine that would check the accuracy of 
threads on the shell boosters. An old 
standard arbor press was converted into 
an air-operated machine to stake screws 
in the shell boosters, and a girl who for- 
merly worked on a machine making loose - 
leaf notebook binders is operating it. 
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Grapplirtg wilh I he fllfie- 

foot aim* flf tho diving 
be I L at bottom of rhe sea 

Bl^I-Ow. la I king by ph*jU" 
from dock fif Milvugfl ves- 
sel la diver an sea floor 



By Lieut. Horry E. Rieseberg 



Noted deep seer explorer and salvage expert, and 
author of '"I Hun! Treasure," fRaher! H. McBride Co. F 
publishers) fr-am which thh (tory hut been condensed 



COME DAY, when pence returns Lo the 
oceans. we’ll start prying open Davy 
I Jonos f s looker lo Wrest from it the fabulous 
I treasure sealed there under shifting sands 
and barnacles, guarded by treacherous 
deep-sea fish and octopus and the enor- 
mous pressure of the depths. 

Billions lie there awaiting the challenge 
of brave and resourceful men; billions in 
pirate gold and merchant cargo lost in 
storm and battle- Since I5D0, one^cighth 
of all the grpJd and silver mined by men 









has been sunk to the ocean’s bn l tom, A 
former chief of the Navy hydrographic of- 
fice reported that in IS93 ‘‘reliable statis- 
tics show an average annual loss of 2,172 
ships in the commerce of the world. 11 Mul- 
tiply that by 100 and the total of ships sunk 
in the 19th century alone is staggering. 
Twenty-five million tons of shipping 
went down in World War I. and the toll in 
the present war will be even more disas- 
trous. But the public fancy turns most 
often to those argosies of the 16th, 17th and 
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lfrth centuries Lhat loaded 
gold and silver and gems 
in the new world for 
Spain and Portugal* only 
lo founder or be looted by 
pirates in the Caribbean. 

Some economists csli^ 
mate the world’s drowned 
1 reasu re at S3 J >00 . 00 0 ,00 0 . 
and this takes in only 
such wealth as gold and 
silver, jewels and orna- 
ments. In merchant car- 
go and ships themselves 
the value would be far 
higher. According to au- 
thentic records of the 
16th century t the Portu- 
guese and Spanish alone 
were relieved of more 



tM- 



than $250,000,000111 treas- 
ure . Th e first ma j or catas - 
trophe of that century 
was suffered by Spain in 
1502. Three years before, 
Francisco de Bo bad ilia 
had been appointed Gov- 
ernor of all Hispaniola 
by King Ferdinand and 
Queen Isabella. Bobad il- 
ia had come from Spain 
with this commission, and, 
jealous of Christopher 
Columbus, soon trumped 
up a charge against him. 
Columbus was chained 
and sent back to Madrid 
to bo tried for disloyalty. 

With Columbus out of 
the Way, Bobadilla began 
gathering for himself a 
fortune in gold and silver 
and ordered his hench- 
men to stop at no moans 
in forcing the Indian and 




0 Ueut. H. E. HlcKL-hur(f 

Weird and dvmsy "Sfjn man JJ it left for deicanti e-f 1,000 Iq 1 h 5CO tec! 
Clad irc "heavy wool UolhJng, Lisulenflnt RScs-qlbcrg efiferi- ih-e dicing belt 
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Thrift ure 7?lh eerrury diving be Lis ; tn the 
one below Fmih eir i« b«ing liphongd into 
open^bottsm bell from Lowered barrel 



Negro slaves to produce the coveted metals. The 
fiendish methods adopted have made an eternal 
black mark In history. Three years later Bobndilla 
stowed his tremendous accumulation of gold and 
silver aboard his flagship, the “Golden Hinde,” and 
all was In readiness to sail for Spain when into Santo 
Domingo harbor sailed the -lead ship of an inward 
bound fleet. Christopher Columbus, no longer in 
chains* was aboard! Columbus sent word to the 
flagship that bad weather was imminent, but Bo- 
badilla scoffed at the Warning, and his “Golden 
Hmclc 1 ' swept out of the harbor July L 1502. 

The “Golden Hinde" never reached Spain. A 
hurricane swept across the Caribbean* and the gal- 
loon plunged to hqr doom near Cape Engano. Haiti, 
There she lies, weighted down with more than 
$5 t 000j0ii0 in golden Ingots and silver plate, await- 
ing some lucky salvor, 

Tlie Portuguese suffered even greater losses in 
that century Dutch privateers plundered the Por- 
tuguese galleons laden with gold from Brazilian 
placer mines The Portuguese scuttled their craft 
rather than lose the treasure Lo the Dutch and 
today, the shoreline of Brasil is marked with the 
hulk*; of chose treasure- laden ships. 

In I be J7lh century, one of Spain's greatest losses 
was the S2l>()l)fl t 000 Silver Shoals treasure; another 
was the destruction; of a fleet of galleons laden with 
$30,1.160,000 treasure by the Dutch Admiral Pietr 
Hey ii r off the coast of Cuba. 

The Silver Shoals loss was due 
to shipwreck on those treacherous 
reefs in I&43. In 1687, a New Eng- 
land skipper recovered some 
$1*500,000 — from one of the rotting 
hulks. The balance is un salvaged. 
In 1628. Admiral Hcyn received 
word that a Spanish fleet was 
about to sail homeward, Heyn 
slipped into a Cuban bay and 
waited. On September 8 he sight- 
ed the flotilla and saluted it with 
a devastating broadside and 



Modern deep-sea robel is lews red away 
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chased four galloons and eleven other craft 
into the shelter of Matanz&s Bay t where 
the Spanish hoped to land the treasure 
and hide it in the jungle. There was no 
time. The Dutch frigates were coming. 
Frantically the Spaniards heaved the pre- 
cious cargo into the waters of Mat&nzas 
Bay, set fire to their galleons— and con- 
signed $30,000,000 to the sea. It’s still there, 
For sheer bulk of treasure no story can 
compete with the disaster that overtook the 
Spanish at Vigo Bay in 1702. It concerns 
17 galleons packed with $140.000.000 — the 
greatest plate fleet in history! As France 
and Spain were allied, a French escort was 
dispatched to bring to Europe the treasure 
galleons. There were 40 ships in the fleet 
— 17 galloons and 23 French warships, 
When the news reached England. Queen 
Anne dispatched 27 frigates to head off the 
galleons, The Spaniards and French ran 
for Vigo Bay, on the northwest coast of 
Spain. They arrived ahead of the British, 
threw a boom of chains and topmasts 
across the harbor mouth and took every 

{Continued to page 1 7$} 
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Opaque Shade for Blackout 
Stops Leakage of Light 



Pressing plunger releases liquid from the dispenser 

much flows inlfi the dispenser it may be 
poured back Into the bottle and remeas- 
ured. A thumb lever lilLs a plunger to re- 
lease the liquid from the dispenser. This 
action also seals the bottle so no more liq- 
uid can be poured in one serving than hud 
been permitted to enter the cup. Fitting 
most bottles by means of a rubber collar, 
the dispenser quickly serves Iruil juices, 
salad dressings and other liquids without 
risk of an overdose. 
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Block But ’xhadt fils shugly id %ht ctmncl 

Blackout roller shades designed for homo 

use operate in Lhe normal way and do not 
interfere with shades already in place, 

1 ‘Hold -down" brackets keep the drawn 
shade tightly pressed against the sides and 
sill of the window frame, preventing light 
from seeping outdoors. Made of heavy, 
washable, opaque material, the shades are 
available in 3 6- by- 84 inch size, 42-by-92 
and 42 -by -95, 

r ■ 4 ■ ' . 

Corkscrew Combined With Puller 
Removes Cork Gently 

Only slight physical effort is needed in 
pulling tight-set corks with a corkscrew 
built into a wooden screw-type puller. In 



Cork puller lifts corks gradually and w Lift out jerk 

t - / 



operation, the corkscrew is turned into the 
cork its full length in the usual manner. 
Then the second handle is turned in the 
same direction until the wooden shell bears 
against the top of the bottle. A few more 
easy turns will exert an upward pull upon 
the cork h bringing it out unbroken. 

Aa* I / ■> 
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Fireproof, Rot-Resistant Wood 
Replaces Steel and Concrete 

Lumber impregnated with chemical salts 
to preserve it against decay is taking the 
place of steel and concrete as a building 
material. ‘‘Preserved” wood has long been 
used by railroads for bridge timbers and 
lies, and now that steel is in demand for 
war purposes, treated wood is finding far 
wider uses, IL Is termite repellent, clean, 
odorless and easily painted. One preserva- 
tive, chroma ted zinc chloride, also gives 
wood substantial resistance to fire. 

! — 

Dispensing Cup on Bottle Top 
Pours Amount Desired 



Liquids can be served in controlled 
amounts from a bottle fitted with a dis- 
penser which permits you to sec the por- 
tion before emptying it into a glass. If too 
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Leil, top end botlBm, iht is bi-cnded with initials and license number. At top H center and right, serial 

numb nr at tire ii I r nerd with prncil ond filed far id rn fifi S □ 1 i tin . Other pictures ill Civ/ VtrituS lug I Lick*. 



Branding Iron and Lug Locks 



With tires now in the category of pre- 
cious possessions, motorists arc taking new 
precautions to prevent theft and to recover 
tires that are stolen. A record of serial 
numbers is essential for the identification 
of stolon tires, and this can be obtained 
easily, even if the numbers are on the inner 
side of the tire, by laying a sheet of paper 
over them and rubbing a pencil or crayon 
over the paper until the numbers are 
transferred in clear relief. Your initials or 
license number -can be branded on each 
tire with an electric branding iron without 
damaging the casing. This service is of- 
fered by some rubber companies and ga- 



rages. Another method of foiling the tire 
thief is to install one of the several types 
of lug nut locks that are available. Fas- 
tened tightly over at least one lug on each 
wheel, these locks make it Impossible to 
remove the lug without first forcing the 
lock, which is a tough job and difficult to 
achieve without attracting attention. The 
lock weighs four to eight ounces* and 
should be counterbalanced by a mechanic 
to keep the wheel in proper balance for 
maximum driving case and tire mileage. 

([To learn where to buy commercial prod- 
ucts -described in these pages, see the index. 
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HOWfo OUTSMART ,k. FISH 




^<1 




\ 






Fly fliharmen, practicing for pccuni^, try N Jrop fly wilhin wooden ring floqKrrg gn ik wqtff 



PUciEcs A'jromohtSe Club of Southern Cul^f nrn-l a. , 

Taking waler Tempeiature, Tbo colder it i* r tho mer® fith 
hug ihx- bcJllom and imtsl be fished for deeply 



— r ,._ dm 

By C. B, Harrison 

Fishing f^pgrt, Aulonia'bilo Club of 




Sou them California 

^TINETY percent of the 
x " people who go fishing 
don't know how to fish. They 
go where there are no fish 
or scare them away, or fish 
improperly. If you follow a 
ft: v- s i iriple r ules^ you 1 II catch 
fish and have fun besides. 

First of all, doiTt be too 
proud to ask questions. Re- 
sort owners and the hard- 
ware and tackle -store men 
know where the fish are and 
what sort of lures they are 
taking. Ask them. 

Some spots in every 
stream and lake are better 
than others. Often the best 
way i > fish one lake is a poor 
w.i-, ici fish another There's 
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FcitS- wntfir like l!h fc* ii 




Vaikui plugi and Itirei. Curved plug at fi-ght anmch by ^burning water 



one chain of three lakes, almost side by 
side and fed by the same stream , that takes 
bait fishing in the upper lake, fly casting in 
the middle lake, and deep trolling in the 
third for best results. Different water con- 
ditions and feed account for this. If you 
can't find fish in a strange lake by looking 
for Lhem t trolling will often reveal tho 
best spots. 

Bass, trout p crappie, perch, catfish and 
bluogill and other suniish are the most 
popular fresh water fish. Most of them can 
be caught on either bait T spinners, fiies^ or 
plugs, and there is a time and place for 
each of these lures. When you are away 
from home il*s smart to buy baits and lures 
locally from people who know what the 
Tush are taking. 

Fish bite whenever they are hungry and 
they are least active in the middle of the 
day. That’s about all you need to remem- 



ber, There are a lot of rules to the effect 
that fish won't bite during or after thun- 
derstorms or on windy days or on a falling 
barometer but all these rules fail. You are 
apt to catch fish any time so the time to go 
fishing is whenever you feel like it. Not 
everyone will agree with me about this but 
such arguments are among the things that 
make fishing interesting. 

A good fisherman makes a careful, quiet 
approach to the spot that lie hopes to fish. 
He watches for fish and tries to see on 
what they are feeding. If none ere active 
he looks for them among the rocks and 
among grass and branches. Generally he 
uses a bait or spinner early in the season 
and changes to a fly when warm weather 
heats the water and brings the fish up to 
the surface. Bugs and flies hatch out on 
the surface of the water in warm weather 
and ihe fish rise to this feed. 
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dnwlikt mechanics E holder i-s being used here instead eF landinq net 
to take the cakh. Be sure to lake one of them when you go fishing 

The good fisherman uses the lightest 
leader and smallest hook that are practical 
because they will catch more fish than 
heavy equipment that the fish may see. He 
remembers that fish arc timid. Vibrations 
caused when you stumble over a nook or 
when you row a boat carelessly will scare 
lash away. Chunking a bait or fly into the 
water with a splash will frighten them. 

So does your shadow on the water, or ac- 
tive movements if you are standing against 
the sky. Try to stand with your back to 
the sun, far enough back from the water 
so that your shadow is on the bank. If you 
can stay hidden behind a rock or tree 
there's not a chance for the fish 
to see you. 

The man who wades or works 
upstream, throwing his lure 
ahead of him and letting it drift 
back, usually catches more fish 
than the man who works down- 
stream, This is because fish 
normally keep their heads 
pointed upstream into the cur- 
rent and are less apt to see a 
fisherman approaching from 
behind. 

Seventy percent of the fish 
that arc caught are taken on 
bait, either natural or arti- 
ficial. If you carry worms on 



the trip, don't drown them 
with water. Damp earth is 
better for them than moist 
earth. And don't keep 
them on the floor of the car 
right above the exhaust 
pipe. Too much heat will 
kill them. 

If you arc using bait in 
a stream f let the current 
drift it along just as if it 
were another piece of de- 
bris or food on its way 
downstream. Fishing with 
bait ill a lake, let the bait 
he on the bottom if the 
bottom is sandy. On a 
mossy bottom the bait must 
be held a few inches above 
the moss so that fish can 
see it. If the bottom is 
weedy the bait must rest 
higher still, being held in 
place with a float. Bait fishing requires 
patience and you will catch few fish if you 
jerk the hook every time you feel a nibble., 
Unless you are working in a fast stream 
you must let the fish take the bait and start 
away with it before you set the hook. 

Good fly casting is an art and the best 
way to learn it is to ask a good fly fisher- 
man to teach you. He will be able to get 
50 or GO feet of line out and then drop the 
fly gently on the water. Half that amount 
of line will catch a lot of fish if you don't 
slap the water with the fly T so forget about 
trying to make long distance casts until 
you learn to make good short ones. A 



OuS^t and e<njfion r fishing 
still waters in weeds and 
rushes, help In catching fish 
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flmiing upper arm, moving arm away f-rom 
body and flipping rad tea far back are 
three miilakc* commonly made in fly catting 



In contrast, note lb ft position, which Tt top 
of back cfl$t T Woif a second, then shoot 
I me forward with ihort snap of ihc wnit 






cheap rod is not much good for fly casting. 

Forget that you have a should er and an 
upper arm in making casts and use only 
the forearm and wrist. Toss the line up 
behind you with a short sharp flick of the 
wrist, wait a second for it to begin to 
straighten out P and bring it ahead again 
with a forward wrist motion. A 
good fly caster puts a little il kick" 
in the forward motion that lays the 
line out straight and drops the fly 
gently. Don't try to control the 
line; iearn to control the rod and 
it will control the line. After you 
have learned (he fundamentals you 
can practice casting on your lawn. 

Fish that take a fly usually hil it 
hard and fast so always watch the 
fly when it is on the water. Hit 
back instantly but not too hard the 
instant you see a fish hit. Some- 
times when fish won't rise to a fly 
you can get action by hooking a 
short length of worm to the barb 
and letting it stream out behind 



to reach the edge of deep water. On a 
stream, throw the lure so the current will 
drift it down toward (he undercut bank. 
There are literally hundreds of artificial 
lures on the market. Some of them resem- 
ble natural baits and some of them look 
like nothing on earth. Most of thorn do a 



stream t 
toss your 



and they 
undercut 
bank, 
top- off 



Fish holder built like H/lcmtjntnd r 1 
ing net nltoqhcd ta side of soar ti 
keeping captured fish alive 
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Trying &ut fhg JJ oe-iian JJ of o wobbling bosi plug in tot tonlr. 

Ark^ltirt should know how each lurt end plM^ works in water 

Angler in two rdFlih trip cap which keeps |Ln oft hk foco ii 
shewn S-electing 1 a rubber aawfiih to- hi uc#d tp* bail lure; 



good job but you should use local 
advice irt making a selection. One 
of the best varieties of these lures 
is the so-called flat fish of different 
sizes. These are light wooden 
plugs that are carved on a curve* 
the effect of this being that they 
set up n violent action when being 
retrieved through the water. 

Y ai can spend $100 on a fishing 
outfit or you may buy everything 
you need for less than $10. A com- 
plete and inexpensive outfit, in- 
cluding collapsible steel fly and 
'bait rod, oil finished fly line, bait 
line, two different reels, tackle 
box , u ei d assorted eq uipment r 
.came Lo exactly S3 at one store. 
The steel rod is not much good far 
fly casting but it is ideal for brushy 
streams. Although cheap* the out- 
fit V-. i II ca Ich a lot of fish. Included 
in the equipment are leader gut, 
worms, flies, plugs* salmon eggs, 
and a binding net. Don’t forget 
the last item. Most fish Itiat get 
away aru lost when they are being 
take from the water. I lost eight 
fish in a raw one morning because 
I had forgotten to take a landing 
net with me. 

Most people troll too fast f cu- 
bes! results and most people re- 
trieve spinners and flies too fast. 
Go slow and catch more fish. If 
you catch a fish that is under the 
legal size, wet your hand in the 
waiter before touching the fish r 
Remove the hook genliy. 

Just like any other sport, prac- 
tice and experience will make you 
a better fisherman. The man who 
sells you equipment can show you 
how to tie lines and can give you 
other tips because he is probably 
a fisherman too. Finally; watch 
the men who are catching fish and 
learn from them. 

At least, that will save you from 
the plight of a vacationist who 
bought a fishing outfit* rented a 
boat and went fishing. He came in 
hours later, disgusted because he 
hadn't had a sfrike although ev- 
eryone else was catching fish. 
Then someone noticed that he had 
forgotten to attach a hook to the 
big spinner he was using. 
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Rocking Gun^Mount Trains Tank Marksman 
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Rocking, 1 niching 
movements of a tank over 
rough ground aj-e simu- 
lated by a stationary gun 
mount devised by a Fort 
Knox officer for use in 
training gtiu tiers to fire 
ace ura tely from mo v ing 
tanks. Mounted on i\ post 
through a universal joint, 
a wooden 37 -millimeter 
tank gun is aimed by 
means of a regulation gun 
sight. In order to check 
the gunner's accuracy, a 
repeating EB gun is at- 
tached to the dummy. 
While the gunner at- 
tempts to hold the gun on 
a fixed target as he would 
from within a tank, an- 
other person wobbles the 
platform vigorously. 

" In 13 



One mcm roiks. piaffe rm while 



□ I larger as from moving lank. , 
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Changeable Flashlight Lenses Shine, Red, White or Blue 



tre 





2elav Switch ^orp., 540 "ake 
^hore D rive, u hica £?o. 

^ IV Ol y U. j- ' 

interchangeable colored lenses oFunbreaic- 
■ able, translucent plastic. A lens is mounted 
over the bulb by its. two tabs which fit into 
slots on the face of the flashlight. The red 
lens is used a danger signal, the white 



ns for ordinary uses, and the blue lens 
ives a subdued glow suitable during 
■lockouts. The flashlight may be carried 
vy Us heavy wire handle* hung on a hook, 
belt or coat button, or set up in easel style 
using the handle as a back support. With 
the lens removed the protruding bulb sup- 
plies a candle llghl as there is no reflector. 



T. 



Ice Hotter Than Boiling Water 

Ma fe£ v 



Pressure plays strange tricks with water/ 
Dr. P. W. Bridgman, Harvard scientist* has 
* produced ice at a temperature of 375 de- 
grees Fahrenheit — 163 degrees above the 
normal boiling point of water- — under the 
tremendous pressure of 40,000 atmos- 
pheres, This hot icc has a smaller volume 
than ordinary ice, and sinks in water. Lab- 
oratory scientists have recently succeeded 
in producing pressures of 400,000 atmos- 
pheres, or 6+000*000 pounds per square 
This is the equivalent of the presbu** 
der a tower of bricks 1,500 miles high, or 
at a point 1,000 miles deep in the earth. 



% 



WJiili: jjltiil ie. luna itiown in- FI u Usl i ^Kt may be lit.. - 2 r- 

tiiangcd with *hp red and blue ones in the foreground 



I To learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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TRACER BULLETS” oj> SCIENCE 




instrument. The tagged 
atoms mingle with oth- 
ers of their kind and fol- 
low them around. Like 
“fifth columnists,” they 
broadcast their position 
to this instrument, en- 
abling the scientist to 
follow the path and dis- 
cover how normal atoms 
behave and where they 
go. In the laboratories 
we have had a group of 
physicists engaged in 
exploring the uses of 
these newer discoveries 
during the past five 
years. This article gives 
a brief account of some 
of their results. 

In making steel, the 
phosphorus which is 
present in all iron ores 

Smell ckdlrie. furntiCfr in 
i— which illcyi 

con reining radbedivd 

nlemt ci r c p.rtpnred 

Dr. F. W. StnEEmnn pre- 
pares to measure thick- 
nett of (fiyfrif 3# oil on 
plate beneath hit hand 






By Dr. E. U. Condon 

Allocate Director 



help 



ry path to the target 
the machine gunner improve his accu- 
racy are the “tagged*’ atoms which 
modern scientists can follow through 
industrial and biological process* 
learn more about metals, chemies 
the human body* 

Tagged atoms are minute particles of 
matter that have been made unstable 
by bombardment in an atom smasher, 
such as the Westinghnusc 90- ton elec- 
trostatic generator. Thus treated, the 
atoms are said to be artificially radio- 
active, sending out radiations similar 
to those from radium which may be 
picked up and recorded by a special 



62 



POPULAR MECHANICS 





Dr. J. Ar Hippie or rhe con- 
trol panel of hit "atom 
soiTir" that tort* atoms by 
weight accurately 



must bo removed by 
heating the molten In- 
gredients of steel in a fur- 
nace. This is important 
since only a small amount 
of phosphorus makes 
steel brittle. Into a test 
batch of raw steel in the 
laboratory is put a small 
amount of radioactive 
phosphorus. As the steel 
cooks, a sample is drawn 
off every hour and tested 
with this special atom- 
detective, a Geiger count- 
er, to determine the 
amount of radioactive 
phosphorus that remains. 

When the togged atoms 
of phosphorus arc entire- 
ly burned out of tbe steel, 
wc know the normal 
phosphorus has been re- 
moved also. Suitable equipment for scnsi“ 
tive detection of radioactive atoms has 
been developed by Dr, W> E + Shoupp and 
its application to analysis of phosphorus in 
steel was started by Dr, J. E, Hill, 

This is a new method, which if substitut- 



ed for the chemical anaylsis now used in 
steel mills, could speed up the measure- 
ment of phosphorus in steel 700 to 1,000 
percent. It would provide a precise con- 
trol and prevent occasional “over-cooking.’* 

(Continued to page 170) 




Device for "looking * 1 into steel. Disk to be photo- Radioactive disk ef gold (h*ld to lw«nn) fa be dropped 
graphed i* damped btfwttfl Filin and bra si plate i into ho1« ia brass block For taunting of atoms 
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Binoculars Can Be Folded 




Binoculars opened for use, end folded for carrying 



Having th e appearance of a cigarette 
case when closed, small- size binoculars 
now on the market may be carried in the 
vest pocket or purse. They arc said to be 
powerful enough for ordinary uses such as 
watching sports events. The hinged metal 
case is opened partly when the objective 
lenses are raised into viewing position. 

1 1 \ ! 0 ! 

Torque Indicates Engine Output 
Better Than Horsepower 

Horsepower has beenTl&krrftfetf as 1 a fic- 
titious measure for an automobile engine's 
performance. David A. Wallace, President 
of the Chrysler Sa les Div i sion 1 sa ys that 
engine torque better represents the rating 
of engine output, and prophesies that the 
latter term will be more generally used 
when normal passenger car production is 
resumed. Horsepower, when used in con- 
nection with a steam engine* describes the 
amount of stored -up energy available at 
any moment by barely opening the throt- 
tle, bui an automobile engine must be run- 
ning to produce power, and you have to 
increase its speed to get more horsepower. 



Automobile owners are interested in the - 
power delivered to the driving wheels, 
which is torque — the twisting effort that 3 $ 
converted into driving motion, Tho ratios 
of the two do not vary alike with respect 
to tho engine’s speed. Here is how they 
rise with the revolutions of a standard 120- 
horsepower engine; At 400 r,p.m. t 152 foot 
pounds of torque are developed, and the 
horsepower is only 14; at 800 r.p.m.* the 
torque is 178 foot pounds, with 27 horse- 
power; 1,200 r.p.m, gives 188 foot pounds 
and 42 horsepower; turning the engine at 
1,600 r.p.m TJ you get 189 footpounds — only 
one more than at 1,200 — although the 
horsepower is now 58. Torque reaches a 
maximum at approximately 1,60(3 r.p.m. s 
and remains about the same for anothei ■ 
1,000 r.p.m. or so, after which it begins tft 
diminish. Friction mc3'eases as speed goes '- 
up and causes lessening of the amount of' 
torque an engine can deliver. 




Wire Brush in Mechanical Drill 



Cleans Metal for Riveting 

Meta 1— to -metal contact is essential 
where rivets are used in airplane construc- 
tion in order to prevent radio interference 
and avoid the presence nf fire hazards. 
Since internal and external metal parts of 
a plane are coated with zinc chromate paint 
for protection against the elements, this 
paint must be scraped off wherever the 
rivets and bolts will touch the metal. A 
little wire brush, mounted on a mechanical 
revolving tool, is now being used to clean 
the area around the holes. It works about 
700 percent faster than former methods, 
re leasing six men for other duties. 




Spinning hrutfi ileoni memi around hole for 
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Movable Glass Walls Stop Chill Wind on Beach 



Sun bmlheri on beach ore prdtecled from chill wind* by wood -framed gloss panes* easily moved if wind ihltM 



Large panes of glass scl in wooden 

frames, serving a$ windbreaks on the 
beach, enable bathers to enjoy the sun- 
shine while protected from chilly xvinds 

• '"hr £ ?< 



and windblown sands. Broad enough to 

accommodate several people^ two trans- 
parent walls are joined at right angle, and 
may be mox r ed should the wind shift. 



Blackout Bulb Sheds Downward Beam of Soft Blue Light 




Silvered inside to provide a downward 
beam that cannot be seen from outdoors, 
a new blackout bulb offers soft illumina- 
tion for the home during air raids. The 
2 5 -watt bulb is covered with a black sili- 
cate coating to prevent light leaks, and its 
tip is dark blue ? shedding a blue light. 



Truck Gardener Fools Rhubarb 
Into Growing Extra Crop 

Market gardeners ground St. Paul, 
Minn,, have kept up production through 
the winter by “fooling” rhubarb into grow- 
ing an extra crop. During October they 
dug up the roots and soil in which they 
were embedded and transferred them to 
sheds to be frozen. This gave them the ac- 
customed rest of winter, and when steam 
heat was turned on about Dec, I and at in- 
tervals from then on in the several sheds, 
the rhubarb awakened into growth. One 
winter rhubarb grower produced 40 tons* 
and the total of several market gardeners 
was about 100 tons, $125,000 worth, 

MAY, '194^ - : ;f C™ y* 
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t3latk<0af*d bulb *endi a soil bFue beam downward 







"The RACE the 

IRONING BOARDS 

'XT 






| > GUGHEST and toughest race in the 
L ^ world— that* 5 what they call the event 
which has been, staged each year between 
the isthmus of Santa Catalina Island and 
Hermosa Beach, Calif. The contestants 
ride across 44 miles of open ocean on aqua- 
planes, or “Ironing Boards” 

Last years race was the first in which 



Rider tit le ft i-s slightly ahead. vo rival -gets, 
full oF wdlccp plus that from boat rtol 

in pidur« r molting the gsiiig vary rougfi 

more than u third of the starting 
contestants, were able to endure the 
grind to its finish — and then the sea 
was like glass, the waves never over 
six feet high. Only in that event 
were there no injuries, in contrast 
to the half dozen cases of broken 
arms, legs, ribs, and collar bones that are 
the normal toll. 

One of last year's participants, who got 
a pretty hem r y handicap because of his 
speedy boat, was making a gallant bid for 
second place in the race. He had ridden 
the 44 -mile stretch at top speed, was too 
late to finish first, but looked good for sec- 



Mid-Q«nn bntllcj with cuch rider trying Is create wave? that will throw -seme contestant off ihe board 
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FINISH 



HIB^OSA MACH 



MAMHAnA,ViEACH 



5* 






m 


















|ka 



Iniu t!ie churning woke goes this rider os wotur gfrlf 
so rOu$h he ton hong on to hk hoard no longer 

oncL As he neared the finish., spectators 
saw 1 hat he was not holding his rope, but 
had passed it around his back, and his 
hands were hanging limply — he was too far 
gone l.o hold on any longer. 

A cheer that went up for his courage 
Hind in a gasp. Forty feel from die finish 
line, he collapsed, He did not fall off, he 
did not get knocked off — he simply didn’t 
have 40 feet left in him. "When a man can- 
not hold on for 49 feet more at 50 miles 
per hour, he is through, and only sheer 
exhaustion can account fur it. 

The first race was held in 1935, and was 
really more of a stunt than a contest. Since 
then the fame of 11m event has spread, with 
aquaplane riders coming from all over the 
world to participate, II is the only aqua- 
plane race sanctioned by the American 
Power Bout Association, and so far as is 
known, the only aquaplane race its at urns 
open, uncharted ocean fur its course. 

Speeding across 44 miles of open sea 
creates problems that few other races have 
to contend with. There ore no landmarks 
and the boat operators depend almost ex- 
clusively on navigation instruments to tell 
them where to go. Since a oue-milq diver- 
sion from the true course is enough to lose 
the race, it is easy to see that teamwork 
between the rider and the operator of the 
boat is vital. 

Some of the participants spend weeks 



STAIR 



CAlAUNA ISLANO^ 
ISTHMUS // 



This- iri-pp th aw* th-e \Jrttharlid, il tails for 

bo nit operators re use navigation initrumenli 

going over charts of the ocean winds and 
currents, trying to outguess air and water 
movements to their advantage. Some have 
been rather successful. The general prac- 
tice is to start from the island and head 
straight for shore, but it may pay to lose a 
mile or two if one can find a current trav- 
eling two, three, or four miles per hour. 
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Dawn into the brine goev anther contavtonl os wakes from 
I wo diver boards make il iiwpHible to hang on or&lhcr in- 
sSani; ipUling rival in 1 hi*. mOnd«r h not prohibited 



This race is on a handicap basis; 
handicapped endeavor so to cal- 
culate the speed of boats that if aH 
things were equal, they would fin- 
ish in a dead heat at Hermosa 
Beach. Consequently, those with 
the fastest boats start last, and 
have to fight their way not only 
through the normal waves, but 
through the wakes of boots ahead 
of them. The rules do not prohibit 
catching an opponent in the wake 
of your boat, and making the go- 
ing difficult* even disastrous, A 
spill costs a contestant at least four 
minutes, and spills are many. 

To avoid these spills, contest- 
ants have made many experiments 
with their hoards and the best 
methods of lashing them to the 
boats. Boards arc limited to sev- 




A thx'&^-way eanleit. wifh center rider (ihe tamp cut who fell In photo at lop of page) getting lh« wOr*t of it 



Weighing in ceremanicE for the boards. Thii onB 4 four pounds enty pounds by rules, but there 
lag heavy, had ro he dried in hoi sun before being approved are many Variations ill design pos- 
sible. The original boards were 
simply flat but these were unsta- 
ble and took a terrific pounding 
from the waves. Since then, ev- 
erything has been tried — fins, 
keels, round -bottom boards, and 
a score of fancy geegaws and 
gadgets. Experience has indicat- 
ed that fins or keels are an advan- 
tage on the round-bottom boards; 
they add to stability and detract 
little from speed. 

Even more broad have been the 
experiments with the towing 
ropes. The bight of the line drags 
the water, and not only offers 
some resistance, but when severed 
waves come close together, it is 
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J f r 5 fell Gvet f at thk »rt!frl1anf r ihowd bmn^ puLIrd qlj^rd bflat in 

mi<l-dtQrTniel. A spill mqant Ion flf at leoii four minutei, uiunlly more 



cliflleu.lt to gel the hoard 
over them, and going 
straight through is a rough 
process that may spill the 
rider any moment, and 
certainly wears down his 
stamina. In rough water 
the line has a tendency to 
whip and jerk t and this 
poses another problem. 

One rider and his boat 
crew designed a spring reel 
for the stern of the boat 
that was supposed to pre- 
vent jerking. Every time 
the line went slack, it was 
automatically gathered in. 

This worked fine in rough 
water, but when a smooth 
stretc h w a s encountered, 
the hoard was drawn in so 
close spectators thought it was going to 
pass the boat. Another rider and crew 
formed a U in the line, and across the crest, 
they placed heavy strips of inner tubing 
that were supposed to take up the shock. 
It was only mildly successful. 

Others have designed all sorts of high 
masts and spars on their boats to tie the 
line high, figuring to keep it out of the 
water. Still others have attempted to tie 
the end up forward, figuring the boat 
would be more maneuverable under better 
control. Some of them still swear by such 
trick stuff, but general experience has been 
that the line should be tied low in the stern, 
for the best general performance. 

In 1940, Jack Burrud, who won the first 
race and has ridden in every one since, 
suffered a fracture of his elbow in an ac- 
cident, By 1941, he had only partial use of 
the arm* but he fixed up a special brace, 



and rode the gruelling 44 miles to the finish. 

There is the story of a girl whoso courage 
will long be remembered, A rough sea 
spilled her and she came up with a com- 
pound fracture of the left wrist, but she 
got back on her board and tried tn finish 
anyway. The Coast Guard, which keeps 
a constant patrol both in ihe air and on 
the sea while the race is in progress, saw 
her left arm hanging limp and pulled her 
out of the race. 

Then there is ihe story of the two boys 
who disappeared during a race. Their boat 
failed to come in at all. Alarm for them 
soon spread. At last a frantically search- 
ing Coast Guard found an oil slick in mid- 
channel. Their radio flashed word of the 
ominous, discovery and presently the sea 
was alive with searchers. But no sign of 
the boys was found. By dusk Uncle Sam 

(Continued to pdgo 1A0) 



Her. it dim of the four girls in the 1941 ni» r ihe fint in which tiny girl cenleslgnt ever finished 
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Upper half of glaii is opaque because it is viewed at angStt 

Feculiar properties of specially treated flat glass 
make it transparent io light rays and vision at an 
angle of DO degrees , but looked at from above at a 
45-degree angle, it becomes opaque. Used as win- 
dow glass,, ft is in keeping with the present air-raid 
precautions campaign. To an observer on the 
ground, or on the same level as the win- 
dow, the glass is clear. However, to the 
warbirds overhead, a factory's windows 
would give no visible light to mark it as 
a target. 

h i H 5 

Automobile Era Ended by War 
Saw 69,000,000 Cars Built 

In the 42 years which constituted the 
first automobile era, the American fac- 
tories — now diverted to war production — 
turned out more than 69,000,000 motor ve- 
hicles, In the years since the first world 
war 61,900,000 passenger cars were built. 
Wholesale value of the passenger cars built 
since statistics were first recorded in 1900 
amounts to $44,000,000,000, of which $38,- 
000,000,000 was made in the last 22 years. 
Production of trucks reached an all-time 
record of 1,270,647 in the United States and 
Canada in 1941, military trucks accounting 
for about one-fourth of this number, but 
passenger cars built last year totaled only 
3,838,345, leaving the year 1929 still on tup 



Hep lacing a broken sash cord, 
ordinarily requiring removal of 
the window sash from the frame, 
can be accomplished in easier 
manner by using a cord having a 
flat brass strip attached at one end. 
The job is simple. Removing the 
loose pocket cover exposes the 
sash weight which then is lifted 
out. Then the brass strip is fed 
downward between the window 
sash and the frame, bent along the 
bottom of the base rail and se- 
cured with screws, The cord is 
then inserted over the pulley and 
fed down into the pocket, where, 
with the window as high as it will 
go, the cord is tied to the w eight, 
leaving the cord short enough to 
allow for some stretch. Swinging 
the weight back into the pocket 
and replacing the cover completes 



Skelfliei show how literal strip ■frlidas with window 
la* h r and r«p*, pi lathed ip weigh I, ridtl ever pulley 



Glass Opaque to Slanting Rays 
Guards Against Air Raids 



with 4,794,898 and 1937 second 
with 4,06S h 935 cars, AH passenger 
car production for private use 
ceased by government order in 
February with about 600,000 of 
these cars still await rationing. 

j], a 1 

/ q i ^ * 

Sash Cord Easy to Install 
With Window in Place 



V 
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Jap "Sub” Had Guard for Cutting Net in Harbor 




Exami nation of a two- 
man Japanese submarine 
that was captured during 
the attack on Pearl Har- 
bor shows that it. had no 
chance to carry out its 
destructive mission. The 
craft’s uvq torpedoes re- 
main in their 18-inch, 
tubes. At the prow is 
mounted a knife like 
guard with which iL was 
intended to cut through 
the submarine net pro- 
tecting the American 
base. The vessel, 'll feet 
long, with a plating one- 
quarter- inch thick and a 
conning tower four and 
one-half feel high, hus a 
speed of 24 knots. Tt could 
be carried aboard a larg- 
er vessel and probably 
launched over the side, 



The baby sub has a cruis- 
ing range of 200 miles. 



Men walking alongiide submarine, top, give some id ee of iH imall pto- 
porEitin*. QpNom r icnif^-ihorp tetter ol haw in I ended to cut ti arbor net 



)K %H 

Lightning Enriches the Earth by Producing Nitric Arid From the Air 



Lightning has some good points as well 
as bad. In streaking through the atmos- 
phere at 80.000.000 miles per hour, thunder 
bolts release nitrogen from the air, which 
later falls in the form of nitric acid with 
rain drops to enrich the soil. In this way, 
Westing house engineers explain, nearly 
100,000.000 tons of nitric acid arc produced 



annually. Also, lightning restores the elec- 
tricity that seeps constantly from the earth 
to clouds, thus recharging the earth like 
an electric battery. Two billion lightning 
strokes, which occur during the 16,000,000 
electric storms each year, take part in 
these processes. An average stroke repre- 
sents about one billion kilowatts. 
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Army barge* perform in a landing opera Iran while ihe cameraman, yp ta hit hipS r grinds away in midstream 



By Roderick M. Grant 

ouflage that blends in unnoticed patchwork 
on the black and white print 
The a my sees with thousands of glass 
eyes. Yesterday’s amateur snapshooters 
have been training as Signal Corps photog- 
raphers at Fort Monmouth h N. J P , or air 
force cameramen at Lowry Field near 
Denver. Movie men waist-deep in water 
grind away as army engineers bridge a 
stream. They go to Hollywood to leam 
technique for producing training films, and 




r I THOUSANDS of feet above the "enemy” 
- lines a U. S. Army "blitz” photographer 
trips a shult&r, thrusts the film into ?i little 
black bag and in less than five minutes a 
finished print showing a concentration of 
hostile forces is plunging Lo field head- 
quarters in a metal Lube, 

Three-dimensional films detect the 
ground swell of a patch of pillboxes that is 
flat and barren in the ”one-eye ,T photo - 
graph, and the color camera discerns cam- 
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graduates of the Disney 
Studios are loaned to the 
army to ‘'animate” slide 
films that teach aerial navi- 
gation or gunnery or mili- 
tary traffic control. Just re- 
cently the army acquired a 
large motion picture plant 
in New York City and is 
transferring the Fort Mon- 
mouth film laboratory to 
this new photographic base. 

Your Uncle Sam's army 
has always been right up 
among ’em in the business 
of war photography. The 
Signal Corps is custodian of 
a priceless pictorial record 
of the Civil War and the 
World War, The Army was 
the first institution in this 
country — probably any- 
where — to use motion pic- 
tures for mass instruction. 
In the last year of the 
World War 6t) movies were 
produced for army training 
purposes. Today there are 
many more training films in 
production, the Signal 
Corps is pioneering in the 
use of sound films, and the 
techniques of army cam- 
eramen in T3 are as out- 
moded as the soundless 
“flickers” of that day's dime 
shows. 

Troops being schooled for 
war sit in a lecture hall and 
watch a battle develop on a 
screen. A bomb explodes, 
and the sound of the blast 
bursts through the room 
with frightful realism, the 
purpose being to accustom 
soldiers to the din of battle. 
Tank crews see a projectile 
strike a medium tank and 
hear the detonation of the 
hit as recorded from inside 
the tank. Two tanks crash 
together in synchronous 
sight and sound. The pe- 
culiar whine of machine- 
gun bursts ricocheting from 
gravel accompanies a vivid 
attack scene, 

“Blitz photography” is 




Trained watch a from a fifiem* 

ka-l warfare picture on icrien of War 
Department theater, Fart Mrarnaufh 
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From rear tsckfijl ef Gn observtilion plans, engineer ef Ihfc Air Fflr** "quitte 
photography"' prnjecr cl Wright field trains one of the "big gum" J 



one of the specialties at Wright Field h Day- 
ion, Long-range artillery may be firing al 
an enemy concentration beyond eye range, 
or “panzer” units may be preparing a sur- 
prise attack on the U. S. Army's flank. The 
commanding general needs immediate ac- 
curate information. 

An observation plane gets the order by 
radio to obtain quick photographs. Al- 
ready “upstairs, 1 ’ the observer trains his 
Big Bertha camera on the terrain. He 
needn't focus the 20- inch telephone lens: 
the plane is high up, and the focus is fixed 
at infinity. He has only to figure the ex- 
posure time and lens opening. 

The shutter snaps, and instantly the film 
holder is pulled from the cam- 
era and immersed in the first 
compartment of a compact 
four-bin processing tank r He 
doesn’t have to see what he is 
doing. He pulls the slide up out 
of the holder and uses it to agi- 
tate the holder in the lank, 
where (he negative is devel- 
oped for one minute. Then he 
replaces the slide and move? 
the holder to compartment two 
for a 15-second L stop bath.^ In 
the third tank the negative gets 
75 seconds in a fixing solution, 
then a five- second water rinse 
in the fourth section. Each sec- 
tion of tills tank has a nonspill 
lid so that its cli em i cals are 
immune to the bouncing and 
banking of the plane, and its in- 
sulating jacket 1 Va inch thick, 



is electrically heated to a 
constant temperature of 
75 degrees. Development 
has taken 2 minutes and 
35 seconds. 

Sponged oft with a rub^ 
her squeegee, the nega- 
tive in another half min- 
ute is ready for the next 
stop— an efficient little 
printer packed in a light- 
proof zipper bag. Here 
again the aerial photog- 
rapher works by the 
touch system, seeing 
nothing. Thrusting his 
hands inside the black 
bag, he lays the negative 
on the printer and covers 
it with a sheet of trans- 
parent material to keep the printing paper 
dry. Sensitized paper is then placed over 
the film and the lid is brought down, mak- 
ing the exposure with light from a single 
bulb. After five or ten seconds in the 
printer, the paper gets the quick 1-2-3-4 
routine of 20 seconds in the developer, 20 
in the stop bath, 15 seconds of fixing and a 
five-second rinse. Drying is skipped; the 
wax- treated paper sheds moisture, and the 
print is immediately thrust into a light 
metal cylinder with sponge -rubber shock 
absorbers and dropped to the ground. A 
wailing motorcyclist or jeep car courier 
rushes it to the field commander- Working 
time from shutter click to metal tube is 



Complete tlfnm anj i pate wvc&rd of pip riff Sanding* pnd logoffs IS 

filmed, 3 ctipQSures per iecand r from hut on Wrighl Field 
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Photo from LI E. Signal Curiis 

ShtjoTirtg a tttnt far film te in^lpucl schidierL in chemical warfare- ollack and defe-me a I Fart Manm&ijth r H. J, 







The Signal Carpi' training film 
production crew -goes inlo field 
ta film lh □ technique of soldic-n 
advancing th rough a gai attack 



only four minutes and 1 if teen seconds. 

Never satisfied* the Wright Field re- 
searchers under Lt CoL George W, God- 
dard are working on techniques that may 
slice time even thinner. One employs the 
portrait- while- you- wait method of the 
amusement -park photographer. Here the 
negative is omitted* the picture being taken 
directly on paper. Thus far this process 
has proved inefficient be- 
cause 

SitlVlty U1 qTillLll=>HJIJA i LTXiJTp 

in most favorable day- 
light can a sharp print on 
paper be captured by the 
d i rect-p o s L t i v e system. 

But the army is trying for 
paper with a wider expo- 
sure range. 

Another blitz photog- 
raphy technique utilizes 
portable fEeld darkroom 
eveloped by Lt. CoL 
Joddard. Attached to di- 
vision beadq uorters, i t 
weighs 50 pounds fully 
equipped, and can be set 



up in less than five minutes. The dark- 
room Is a camouflaged tent five feet square* 
supported by four pneumatic arches inflat- 
able by hand pump, air flask or from the 
spare tiro of the jeep. It has a lightproof 
black fabric lining, rubberized floor that is 
both waterproof and acid-resistant, and 
zipper door flaps. A rubber tank holds 
water for processing* and a. small air-con- 
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Ll. C?l. Gn&rgp W, Garfd-ard nt Wright Field hold's the largest 
roll of film in the world, used for army aerial photography 



ditioning unit provides hot or cold air at 
the right tempera lure, whether it’s Alaska 
or the Panama Canal zone. In the world 
war, photographs were flown to labora- 
tories 30 miles back of the lines and it took 
hours to deliver prints to Field headquar- 
ters, Today’s blitz: photographers can de- 
liver a photograph of an enemy mobile 
battery before it van move its position. 

There are more tricks in the repertoire 
of the Wright Field technicians. They con- 
signed to limbo the test pilot's knee pad on 
which he scribbled performance notes 
while jockeying an experimental ship 



through rolls and dives: to replace 
Lhe knee pad they built a "Photo- 
graphic Observer ” a 35- millime- 
ter motion picture camera, a lamp 
house to provide lighting, and a 
mount carrying instruments du- 
plicating those on the cockpit 
panel. At the touch of a trigger 
switch on the pilot's stick he can 
record on film the readings from 
as many as 15 instruments. 

To record accurately ihe take- 
off, flight and landing perform- 
ances of planes under test at 
Wright Field h a gun camera using 
35-millimeter strip film snaps 
three pic lures per second as it fol- 
lows the plane from a portable 
camera shack opposite the midline 
of ihe field. A stop watch is in- 
cluded in the camera’s view so 
that the pictures constitute a pre- 
cise time -distance record of the 
plane’s trial 

One of the newest tools of the 
military cameraman is a three- 
dimensional film invented by Douglas 
Wi qpi&k p f_ Mt. Yc rnan, N, Y. Unlike the 
stereoscopic pictures whicK _ Teq-uirc two 
images taken by twin lenses at eye dis- 
tance apart, the new Trivision film needs 
but one exposure. Ordinary black and 
white film, color or X-ray film can be used. 
Winnek softens the back of the film, then 
impresses on the back (not the emulsion 
side) an optical screen consisting of minute 
grooves, about 2 Of) to the inch. The ‘dentic- 
ulated" film is loaded into the camera, its 
grooved back toward the subject. The im- 
age “filtered'* through this optical screen 
has depth when viewed 
as a transparency through 
the back. From the emul- 
sion side the three- 
dimension effect is lost. 
The Trivision film has 
been used at a Navy hos- 
pital to make three- 
dimension X-ray photo- 
graphs of patients. With 
it the surgeon cun gauge 

precisely the position of 
a foreign object in the 
body T With it the air 
corps photographer 
might show the depth of 
a valley, the height of a 
(Continued la page 174) 



Four inflated pneumatic arches 5 up par I this pot fable darkroom tart far 
developing film in the field. Elacls rubberirtid fabric make* it lightproof 
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Disabled Tank Rides Trailer to Repair Shop 




Two [jblicjijp Irackv pt hock of frullcr farm ramp On which disabled tank is lauded Pnd un IfrCsded 



British tanks put out of commission 
while fighting in the Libyan, battlefields are 
“ferried” across desert wastes to central 
"repair shops on special heavy trailers. Al- 
though the tanks are hardy cruisers, they 
frequently become immobilized since there 

% ' ) 



ur£f many things that can go wrong. The 
huge trailer is equipped with two stout 
steel runways hinged at the back, which 
can be lowered for hauling the tank aboard. 
Both the truck and trailer have heavy 
(ires designed for desert travel . 



Brake Tester on Wheeled Cart Shows Stopping Distance 





Efficiency of automobile brakes can be 
determined under driving conditions with 



a two -wheeled tester that is attached tem- 
porarily to the car. Built into the cart and 
geared to its axle arc a speedome- 
ter and a distance meter. These 
two instruments, on completion of 
each test, show how fast the car 
was traveling when brakes were 
applied, and how far it traveled 
before stopping. A solenoid, con- 
nected to a control pad which in 
turn is attached to the brake ped- 
al of the automobile, controls the 
mechanism. As the driver steps 
on the brake he closes un electric 
circuit, actuating the solenoid, 
which immediately “freezes" the 
speedometer and releases the dis- 
tance meter hand. For testing 
power brakes or trailer brakes 
separate from the tractor brakes, 
a control pad call be slipped over 



Tetter (Hqwi how fust outo fi-opi flflei brake*. hew« been applied 



the hand lever. 
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Every patriotic American h pogef le display the Flag \n this Hmr of nation-al 
emergency, but fiat all fire sure Cibni.pt the prppnr Wdy5 Ip display the colors 
under varying ronditiorii. Above, correct techniques ore shown: the Flog on 
right with stole and argcimational flogs following in order, civilians salute 
with Imrtd Qrl left brcosl. sailo^S give riFlu Salule and soldiers ih-j hand lalulr 1 

Slicker type flags should be displayed Oft right 
•side of windsbieM. Ihcorpticaily iboy ihnuld be 
at lop. but to comply with most stale law?, may 
appear in lower earner above other slickers 



Flog floating correctly e! half staff -out the 
window. For projections from buildings,- ihe 
sloff should be cither fully horizontal. Or 01 
a 45-degree angle 
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YOUR COLORS 



Above, when two flog* arc 
□ c|o irtil Li wo ll r O Id 
Glory should be on ils own right, 
with iks standard above The 
standard of other flog. Below, 
ltd if field ci I way 5 should be on 
the Flag: 1- * Own tight upp-vr Cftr-^ 
tter in q verli-cal display. The 
only exception i* for a diilreii 
signal when the slat field is 
hung downward 



Proper place for the Flag an am to is 
radio antenna pole (above). Pta-ce 

if hijh la Ova id taudliing any thing. 
It most be detach rd of ter d v*k or in 
bad wear her. Below, in hoisting the 
Flo g r fl ii attached to halyard end 
allowed fc unfold as it rises. Hoist- 
mg should bo hrrile, lowering slow 
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tured of thin metal in a single piece, the 
bracket m bent over to hold a crown bottle 
cap, the latter serving as container for the 
poison. Two sharp points turned outward 
are driven into the tree or post in mounting 
the bracket, and the bottle cap may be v 
Jilled with poison by means of an oil can 
after the bracket is in place. One filling 
usually remains effective two weeks, after 
which the caps may be removed and re- 
placed with freshly filled ones, and the 
used caps washed In boiling water. The 
upper portion of the bracket forms a roof 
over the cap, retarding evaporation and 
keeping out dust and rain. 

)* 3 1. 1 

Transparent Plastic Tableware 
Replaces Metal Servers 

Scarcity of metals due to defense pro- 
duct ion may be credited with bringing 
more beauty into the kitchen. Made of 
crystal-clear Lucite and Plexiglas, a new 
line of tableware includes cake server, ■ 



Illuminated maps of the heavens are of-., 
fered in a handy frame to be used with a 4 
standard flashlight by anyone studying/* 1 
the skies. Under the four-by-eight-inch ° 
glass cover, various maps and charts on +* 
tissue can be installed, the names and lo-r 1 
cations of the constellations appearing 
white against the opaque black background 
when the flashlight is turned on. On orw 
sheet appears the international Morse Code, 
which can be learned by dot-dash signal- 
ing with the flashlight beam. 



Sky Map Lighted for Study 
By Flashlight Attachment 



Turning on I he flashlight illvminalflt the map clearly 
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Small Bracket to Hold Ant Poison 
May Be Nailed to Trt^s j ^ ^ 

Ant poison can be set within ea^j-each 
of the insects by putting it in a tree bracket 
that helps to prevent children and pet ani- 
mals h'om reaching the poison. Mahufac- 



Prol active b racket hold* bo llle <ep With atil poison 



these are a few eft the rrttnipatrml plastic- iStvtn 

marmalade ladle, pie wheel, cheese knife, 
salad forkj napkin ring.? and other “ tools. 1 ’ 
The edges are finished in green, blue, gold 
or red; attractive color effects are pro- 
duced by sidelight filtering through. They 
are rustproof, stainless, easy to clean and 
light we ight ? but care must be taken not to 
wash them in hot water or to rub them 
’i-ith abrasives or rough cloths, 

WANT WOE E INFORMATION? 

When ycnj want mar* i nf a rma I ion about a prod- 
uel described in thji magazine, nets- Ihe page an 
which El appears and turn to the Where -to -Buy 1 1 
End ex* TherE you will find Eisled the name and 

addr^^i of IflD mnnufadurci or distributor if fihc 
article is commercially available, Wrile to them 
and Say You Saw It in Popular Mechanics 
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Pusher” Warplanes Offer Higher Fire Power 



Engines in tomorrow's 
fighter planes and bomb- 
ers will be arranged to 
give the craft the best 
possible defensive fire 
power, according to de- 
signs studied by military 
aviation experts... Al- - 
though details are closely 
guarded secrets, the out- 
ward appearances of 
some have been made 
known. One, called the 
“Canard,” would fly tail 
first Avi+h the propeller at 
the extreme rear, thus 
eliminating rough air 
over the plane. One four- 
e n g i ned b o m b e r wo n Id 
have two propellers of the 
pusher type and two of 
the tractor type mounted 
in die wings. Both de- 
signs offer advantages in 
the placement of guns. 



Plart£ r lfip F hen foil f<ircrn*tt r 
wings and propeller at rear; 
botl&rtv Iwa puli 

and two pu*b Ihit sMp 





Air-Raid W arden 



Portable siren may b* mounlcd tt» at loft, or Carried by nir-raid warden 



Useful in districts 
where electric power 
not available, a light- 
w eight si i on operated by 
hand has been introduced 
here from England for 
use during air raids. The 
siren may be mounted 
permanently on its broad 
base or slung from the 
shoulder by straps. Easy 
for either a man or wo- 
man ;o carry and operate* 
the siren produces a now- 
ertul, far-reaching tone 
within two seconds. 
Thousands of the small 
sirens already are being 
used in England and oth- 
er allied countries by 
fire and air-raid wardens, 
industrial guards, police 
and soldiers- 
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Here is a sailplane in flight— grateful, liul highly useful for 
military purpa&ea. H**e it i* shewn being lowed ini* Ih* air 
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ike GLIDER 
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p LIDERS arc apt torffiay an in- 
^ ereasuigly important part in 
the military establishment, of the 
United States, as a means of 
quickly transporting large bodies 

of troops and perhaps small tanks. 
The Germans demonstrated at 




Crete the troop -carrying ability 
of gliders. ^Trains" of sailplanes, 
towed beli hid airplanes, east olT 
from the towing planes at a great 
height and coasted many miles 
ahead to their objectives. Each 
glider, according to reports, held 
about eight fully armed soldiers, 
including ihe pilot, and each had 
separate mobility from the mo- 
ment it cut loose from the train 
to make a landing. 

Sailplanes are used most advan- 
tageously where the fighting is 

Jell a Kabinsan, a ^c&fcf-ko'IJRr, in 
tailplanQ 0 | Sun Valley, Idcsha 

Tins is one step in assembling sail- 
plane; from par ft carria-d an trnif*F 
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Pflwrr" wintli u?*d to launch igilplanu, High in the iky ii 
a tfli[plon« whose pilot has no I yet to si off the law line 



Sailplane just leaving the ground while being lowed. Larger rt craFl same day may carry U, 5. traapi and tank§ 

over an area so large that troops 
may be landed from them out of 
range of enemy fire. Even though 
an occasional glider crashes on 
landing, its low cost— a slight frac- 
tion of that of a power plane — 
makes this type of aircraft a rela- 
tively inexpensive item in modem 
Warfare, 

Last summer two groups of XL S, 

Army officers, all of them pilots 
of power planes in the Army Air 
Forces^ took three-week courses 
in glider and sailplane flying. One 
group went to the Elmira Area 
Soaring Corporation's school at 
Elmira, N. Y., the other to Frarjc- 
fort- Lewis School of Soaring at 
Lockport, 111. This was our initial 
step so far as military efforts are 
concerned, in the glider field. 

If it were desired to move a 
force of 100,000 men across the 
country, it could be done in 3G 
hours by utilizing about 1. 000 
transport planes, each towing 
three gliders of 15 -man capacity, 
at a speed of 100 to 200 miles an 
hour. They could take full equip- 
ment, plus machine guns, light 
cannon and even light tanks, ac- 
cording to one authority- But the 
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And 5 bis It ihe Gawlus "Baby A!bclr?«t^ rising frtm I he ground wilh Ih-e tow line plainly visible = 
German inventors are reported working an designs for sailplanes which will carry fen-tan tank* 



vision of the army is not stopping at 15- 
man sailplanes, for their size is limited only 
by the power of the planes towing them, 
hence fifty- passenger craft are within the 
realm of probability. 

Construction of a modem sailplane fac- 
tory, the entire output of which will be 
taken by the Army, was started recently at 
Lockport, III., by the Frankfort Sailplane 
company. The company has been making 
gliders for civilian use for several years. 

The course taken by the army officers at 
the Frank fort -Lewis school was typical of 



both groups. Each pilot received 30 hours’ 
training during the throe weeks. Two- 
place training gliders were used for initial 



Germany is dtvtl&pirtg □ glider capable car- 
rying- a five’ lan wgr tank* which would be towed 
by a large bombing plane, and is designing Jargrr 
iarf plane* to tmrtspari Ee-n-tpn ionki r guarding 
to re-por^S fearing England. 



instruction* each man making eight flights 
with an instructor before soloing. The 
training gliders arc certificated by the 
Civil Aeronautics Au- 
thority to withstand a 
speed of 88 miles an hour 
when towed by a plane. 

During the course each 
army pilot averaged 225 
glider landings, and dem- 
onstrated his ability to 
bring his motorless ship 
down on a designated plot 
of ground about 25 feet 
square. Individual ilights, 
sustained solely by air 
currents, ran from an 
hour to two hours and 
twenty minutes. 

So far as glider records 
go, the endurance record 
is German -held, at over 
36 hours in the air with- 
out a landing, with return 
to point of departure. 
Likewise in German pos- 
session is the altitude 



This 1$ another view &f ihe power winch with opera lor at hts posl 
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record of 22,434 feet. The Rus- 
sians, who have long been experi- 
menting in the glider field, hold 
two records for distance — 465 air- 
line miies, and 212 miles with re- 
turn to point of departure. 

American- he Id records are: Al- 
titude, 17,263 feet, by Robert M. 

Stanley; airline distance, 290 
miles, by John Robinson; dura- 
tion, 21 hours, 34 minutes, by Lt. 

William A. Cocke, Jr, 

Gliding has its thrills and dan- 
gers, Maj. Fred R. Dent, Jr FP one 
of the pilots attending the Elmira 
course, ran into some of them 
when he took to the air in com- 
pany with John Robinson, holder 
of the American distance record, 
in a two -place glider. After being 
towed aloft to 4,000 feet, Dent and 
Robinson cut loose from their tow. 

They entered a cloud at 3,700 feet, 
and started sailing on instruments. 

The variometer showed that they 
were climbing and they started to 
spiral They passed out of the 
cloud at 8,000 feet, and again 
started climbing, while the windshield and 
wing edges began accumulating ice. 

About this time, with the altimeter read- 
ing 9,500 feet, the airspeed indicator ceased 
functioning. Robinson’s vairometer, in the 
back seat, was stilt functioning, and he 
kept Dent, who was piloting, informed o£ 
their rate of climb. At 10,000 feet the al- 
timeter had reached its limit of readings, 
but the air currents kept pushing them up. 

Inilmmtnl on no** of two -piece sailplane Jdccis 
rising cum nil of worm nrr 



Night photo of pitot rOody 14 Nib glider into the air 

Then the bank-and-turn indicator quit — 
frozen. Ice was everywhere, deposited by 
precipitation from the cloud at that alti- 
tude. Of the instruments on Dcnfs board, 
only the compass continued to work. 

They reached what they believe was 
about 15,000 feel. By the time they broke 
out of the cloud they were then in, even 
the floor inside the sailplane was covered 
with what looked like snow. With no up- 
ward currents now, they began to descend, 
and as they reached lower and warmer 
levels the instruments again began to func- 
tion, They landed successfully in a field — 
but 100 miles from their destination. 

Sailplanes are launched by three meth- 
ods: power-motored winch* which pulls 
tiie glider toward it and up in the air by 
means of a long wire cubic winding up on 
a drum; towing via a moving automobile; 
and towing by airplane. The winch method 
utilizes about 2,500 feet of cable, and the 
glider is able to attain around 800 feet of 
altitude before casting off. 

In taking off behind a power plane, the 
process is simply one of handling the glider 
so that it does not add to the difficulties of 
the airplane pilot. The latter starts his run 
on the ground for the take-off, while the 

(Curl In Med to puge 1A?) 
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"Grass Blitzer” Keeps Army Airfield Trimmed 




Trader, fop, Uiws. nlno cutting unitij b attorn, cufien leaded on troifer for trip over highway 



Because concrete and other hard -sur- 
faced runways make wartime airfields 
easily spotLed from the air t the army is 
now using grass fields extensively. Keep- 
ing such Helds in condition involves a lot 
of grass cutting, and this problem has been 
solved by a tractor-pulled gang mower, 
called a “grass blitzer/* that can trim a 500- 
acre field in a little more than 10 hours at 
20 miles an hour, For transport, the com- 



plete mower can be loaded on a trailer 
which is towed by the same tractor that 
pulls the mower. In use, the cutting por- 
tion is suspended from the frame so it will 
clip evenly and prevent the appearance of 
telltale takeoff marks. Equipped with 
floodlights for night operation, the mower 
also carries a short-wave receiver so the 
field officer may signal the operator when 
airplanes take off or come in. 



Phosphorus Made Radioactive Aids Cancer Treatment 



Use of radioactive phosphorus in treat- 
ing certain types of cancer has given en- 
couraging results, according to a report by 
Di\ JohnM, Kermcyof Memorial Hospital 
in New York City. Phosphorus is made 
radioactive in a cyclotron by shooting an 
extra neutron into the nucleus „ or core, of 
its atom p increasing its atomic weight from 
31 to 32. This radioactivity has a “half- 



lifetime 1 9 of only 14.2 days, but the advan- 
tage of activated phosphorus over radium 
is that the former can be administered by 
mouth ns well ns by injection. Since phos- 
phorus is taken up more readily by the 
more active tissues of the body! the ele- 
ment becomes concentre. Led in the malig- 
nant cells where its radiations perform the 
same work achieved by radium and 



se 




V f va 







POPULAR MECHANICS 

ftS 

> lrucp , n , alIllll; !: 










X-i’ays, Of 22 patients 
with lymphosarcoma and 
27 with chronic leukemia, 
both fatal forms of can- 



Multi-Barrel Gun Sprays Shells 
To Strafe Sky or Earth 



cer, about 50 percent were 
still living after periods 
of treatment varying from 
six lo 15 months, and sev- 
eral were apparently free 
from the disease. Al- 
though no patient is re- 
garded as cured until he 
has remained free from 
symptoms for at least five 
years ? these results, to- 
gether with research 
along other lines, inspire 
hope that medical victory 
over the disease may not 
be many years away. 

* e v_r* 

Freight Car *Hood* 
Guards the Cargo 
From Rain 



Freight cars can be 
loaded or unloaded dur- 
ing in c 1 r: ment wenth er 
without letting the cargo 
get wet by erecting a 
folding canopy about the 
car door. Consisting of 
waterproof canvas sup- 
ported by tubular steel 
framework, the canopy 
weighs 40 pounds. When 
attached to the freight car 
door it is 7 feet high, 5 foot 
wide and 5 feet long. 



When folds d os or left, con spy tukef littl* storage tpoc*, freigbl 

cor door, il keeps ram and srtflw itttm sinking carfo being loodedj right 



([Look in the index to 
find where to buy articles 
described in this maga- 
zine, Say You Saw It in 
Popular Mechanics, 



Efficient ground- strafing power is claimed for a new 
multi -barrel gun designed for installation in an airplane^ 

Experts say a novice gun- 
ner can learn its opera- 
tion in a short’ time. The 
gun is operated electri- 
cally, will not jam and 
fires 15 shots with a single 
push of a button. Solid 
shot, shrapnel, gas shell.-, 
or flares may be fired, and 
it is said that a single 
plane armed with this gun 
could virtually wipe out 
an entire squadron below. 



This ftlecrtieuHy ^peroied airplane gun Fires 



barrels oi a flme 
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MINING A 
CITY 
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The mechanical monster at lop torts, iron, copper, lead, zinc and othef 
uwfwl mote 1 1 from u$«1cu junk in dly r-sfu u. Mow ere tome of 
the odd finds; tweezers point lo coin that slopped a bullet 




\%J ATCttING amateur 
“prospectors** pick over 
the city dump, A, W. Hudson 
oi Los Angela decided it 
must ho a gold mine of war- 
precious metals. He deter- 
mined Lo mine it. WiLh his 
chief onginecr, Hudson rigged 
up an ingenious mechanical 
cimti-uptiun to sort the tbou^ 
sanris u£ tons of junk, and 
went into business. The i 
sprawling machine, an an- 
range miiiit of belt conveyors 
and magnets and gravity 
w asl : i . was built en t ire ly 
from junk parts, A dragline 
feeds 1 G 0 tons of waste mate- 
rials daily to the main con- v . 
veyor. The junk rolls into a 
h rge drum where it is broken 
up by rotation and washing— ' 

1 he placer method. A screen^ j 
scpara'i-'s heavy pieces. The , 
rest i- divided into fine and 
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Inspecting I he final scrap material at the end af ihe J! be!t 
line" idrlsng System, lx> hand-pick any gold, sillier or alu- 
minum before the unwanted remnants are dumped 




Here \% O baskpl of silvrirware r^cavrhcd from 
the dump la- be refined again into usable metai 

Bdow r ape raters watch the material as it ji 
drawn from the junk pile by ihe main conveyor 



rough streams and sent over mag- 
netic fields which pick up iron and 
sleeL The remainder goes into a 
jig which by gravity sorts copper 
and lead from Worthless mild, 
glass and the like. Operators 
watch the stream to hand-pick 
any gold, tin, silver* aluminum or 
sdne, The bne- combing process 
has turned up a profitable bulk of 
usable metals and a strange col- 
lection of jewelry* medals, coins 
and odd trinkets. 




Sorting the Hiop iron and sl««l with n furk 
at it drop* from the end lets conveyor 
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Two-Prong; Tire Remover 
Avoids Pinching Tube 




Tool ptie* tire cl two paints to avoid pinching tub? 



Equipped with two prongs spread widely 
apart, a tool for removing tires helps pre- 
vent pinching the tube because it permits 
the operator to see the tube while he is 
working. No special skill is required in its 
operation, and the tool removes tires with 
the wheel on the car or on the floor. 

u zi - — — 

Tool Inserts Rivet From Outside 
And Crimps It by Leverage 

For riveting parts which are accessible 
from only one side, a tool now on the mar- 
ket inserts a tubular rivet into a “blind 




Fnscts ihtiw how tool ihlilH rivet and farm! head 



spot’ h and clinches it without the assistance 
of other tools. The tubular rivet is thread- 
ed inside so it may he screwed onto the 
mandrel of the tool for insertion into a 
prepared hole. With the rivet in place* the 
tool applies powerful leverage which col- 
lapses the rivet to form a holding bulge on 
the inside. The mandrel is then unscrewed 



fi-om the rivet* the entire operation re- 
quiring about 15 seconds. 



Patch for Screen Door or Window, 
Fastened by Lead ' 'Buttons” 




H oiti m a ring lead ^bulfeni' 1 ' clinches parch to terser 



Torn scro&ns in windows or doors can be 
mended with little effort by using ready* 
made patches equipped with lead fasten- 
ers. You select the size patch that 



cover the break, press the pointed lead 
"buttons” into the mesh with the fingers, j 
and then pound them with a hammer to 
make them grip the wires. If the screen isM 
in place* a brick or another hammer may"** 
be used as a pounding surface. 

V i l| j> 

Accidental Deaths Cost Industry’ 
47,000 Workers in 1941 

At a time when industrial manpower for s 
war production was one of the nation's^ . 
most precious assets, accidents in 1941 took^ 
the lives of 47,000 workers in the United 
States — 18,000 of them killed in occupa- 
tional mishaps, 29,000 while off the job. v 
This loss in manpower, the National SafctjJ^ 
Council asserts, represented enough bbo^yj 
fo build 20 battleships, 200 destroyers antrs 
7,000 heavy bombing planes. The death list 
among men of draft age, 20 to 45, was 
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26,000, sufficient to form 
nearly two army divi- 
sions, The total killed 
accidentally reached 
lGl,500 t exceeded only in 
1936 and 1037; the injured 
numbered 9,300 .000. a rise 
of 200,000 from 1940. One 
in every 14 residents of 
the country was disabled 
by accident during the 
year, The cost of these 
accidents was computed 
at 53,750,000,000. High- 
way deaths rose to an all- 
time high of 40,000, up 16 
percent over 1940 al- 
though travel increased 
only 11 percent. On the 
other hand, industrial 
deaths were up only six 
percent while factory 
employment rose 17 per- 
cent and total non-agri- 
cultural employment was 
up nine percent. For the 
First time in a decade 
there was no catastrophe 
which cost as many as 100 
lives; a Brooklyn ship and 
pier Fire killed 37 and 36 
died in a Maine boat ex- 
plosion, There were 
26,000 deaths from falls. 

f/ . 

British Seamen tV 




Squadron of U* S* Navy Blimps 
Awaits Dawn Patrol 



Fatrolling the eastern seaboard in a dawn-lo-dusk search 
for enemy submarines is a squadron of U, S. Navy blimps. 
Between patrols they nest in a big hangar oil the New Jersey 
coast. The blimps carry bombs and machine guns, and, 
drifting at a slower speed than is possible for airplanes, can 
maneuver above a suspected enemy craft and drop their 
“eggs” accurately. Smaller blimps are used for training. 



Smaller crnfl mrv I raining blimps, larger are used far 
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ear "Arctic Visors” on Russian Voyage 




Seamen of the British 
merchant fleet who make 
regular voyages to north- 
ern ports of Russia wear 
special “arctic visor” 
masks to protect their 
faces against the cold and 
cutting winds encoun- 
tered along the way. Fit- 
ting inside the huod ? the 
mask covers the face 
leaving on ly a slit to per- 
mit vision. All sailors 
aboard ships plying the 
bleak seas receive such 
masks in their regular kit. 

Their faces protected by "a relit 
viicf" masks* these British sea- 
men ara ready far icy winds in 
Ihfl fqi nflrth, MtiJ-ks pro gpen 
just enough far vision 
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How to Make Your Car Do 



Now I hat good oil filler* are availably engine oil can be uied 
for long periods without drain in-q the £P91lk<Pifi Howcvar, 
walch oil t-an dilion and replace ffller puriodicaUy 



E pc a mine tire* for riall* in the treads. They may oOf tw%t an 
immediate puneluFO, but will rfrtyll in damage unless pulled out 



QURING the first world war, 
cars two or three years old 
sold for more than their original 
cost. 

This may happen again, some 
dealers believe. No new ears are 
being built to satisfy the normal 
replacement market, and already 
used car prices are on their way 
up. Unless you can afford to pay 
more for another ear you may have 
to drive your present automobile 
for the duration of the war. The 
chances are you will bo able to 
make it last if you lake reasonable 
care of it. 

Most of us are accustomed to 
turning in the “old heap” on a 
newer car every few years. The 
old one looks out of date and the 
new ones have improvements that 
make them attractive. This habit 
makes many drivers careless about 
main tenancy with the result that 
the average car is ready for the 
wrecking yard at about ifl0 + Q€0 
miles. Most cars can be driven 
much farther with the right care. 
Delivery concerns in large cities 
expect to get upwards of half a 
million miles out of each vehicle 
before it wears out. 

Since you are going to keep your 
present car, what can you do to 
keep it in good shape? Mainly, it + s 
the same old story of proper main- 
tenance, Grease and oil are the 
two main preservatives of machin- 
ery, but grease jobs and oil changes 
at regular intervals are only part 
of the story. Modern automobiles 
require several different kinds of 
grease and the exact types speci- 
fied by the factory should be used. 
The usual greasing doesn’t include 
care of the front and rear wheel 
bearings or the universal joints. 
Follow your car manufacturers or 
service station's instructions for 
greasing these parts. The trans- 
mission and reai-- end grease must 
be kept at the proper levels and 

Smwtitfcwaff n tirai tan bn rslrapdacl safely 

if Ihe carcati** are m ge«d condition 
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for the Duration 



drained and replaced twice a year. 
Many drivers forget that their 
shuck absorbers need inspection 
and possible servicing. 

Don't use a heavy oil in the 
crankcase as long as you can get 
300 or 400 miles per quart out of a 
lighter oil. Heavy oils aren't car- 
ried up the cylinder walls as well 
and excessive wear occurs. Many 
drivers break in new motors on 
SAE 10 and use it 10,000 miles, 
then shift to SAE 20 up to 40,000 
miles or more. As a result they 
drive tens of thousands of miles 
farther than the average before 
their motors need expensive ring 
replacements or reboring. When 
your engine is rebored, remember 
that clearances are tight once more 
and break it in a? carefully as if it 
were brand new. Incidentally, it is 
poor practice to retard the spark 
setting so that the engine can use 
low -octane fuel without knocking.. 
When the spark is retarded the ex- 
plosion occurs while the pis tun is 
on its way down the cylinder* and 
the film of lubricating oil on the 
exposed surface of the cylinder is 
burned off, resulting in tapering 
wear. 

Another important point for long 
engine life is the gradual warm-up 
every time you start a cold engine. 
If you idle the engine until the wa- 
ter temperature approaches nor- 
mal, Instead of Working the cold 
engine hard in traffic, bearings and 
rings will last a lot longer. 

Anticipate trouble, and replace 
worn parts before they fail. Some 
drivers make a habit of replacing 
radiator hose, fuel pump, distrib- 
utor points* and fan belt every 

25.000 miles. At the same time, the 
carburetor is cleaned out and ad- 
justed. On some makes this serv- 
icing should be done more fre- 
quently, New spark plugs every 

10.000 miles help conserve fuel. It 
pays to refine brakes before they 



Thfc polishing machine \t pulling a fin-? fin- 
ish on the bearing turf ace? of a crankshaft 




Keep your engine clean, uting a solvent atcoiiandlly tfc brush 
the dirt away. The engine that is free of dust and ally grime 
will run perceptibly eaokr In iummer weather 




Measuring the accuracy of a. new clutch facing that is to ga 
Into a rtf! built car- In driving, k^r-p your fun! off clutch p-n-dol 
except when shifting gear? and you'll save much wear 
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Top,, heodlighMefting "tomb” fignin*! Kpadlighr to 
in^ciuro ill OLrtpul of light. Below, bathe ihe air filter in 
Baseline ever y lew itouicmd mile-ij ihen, dip it in Ugh I o i I 
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reach the pain I where every stop 
is a gamble; for one reason* by 
that time the drums are probably 
.scored and warped and must be 
turned dawn an a lathe. 

On most cars the fan belt also 
drives the generator and water 
pump. The bearings of these two 
accessories wear out rapidly if the 
belt is too tight. Keep it loose 
enough so that you can push it 
sideways back and forth about an 
inch. 

Ask a mechanic to check your 
clutch pedal for proper clearance. 
Keep it supplied with clutch oil if 
it is of the wet type. Keep gears 
in neutral at traffic stops instead 
of waiting for the green light with 
clutch depressed, and keep your 
left foot entirely off the clutch 
pedal except when shifting gears. 
The release bearing and pressure 
plate of the clutch wear out pre- 
maturely from such habits. 

Have your battery checked oc- 
casionally, keep the liquid level 
up with distilled water* and keep 
the terminals clean. Use ordinary 
baking soda mixed with, water to 
wash them* then apply vaseline or 
cup grease. To keep your radio in 
good shape, never start the engine 
while the radio is turned on. 

Engine efficiency depends part- 
ly on its temperature. Test the 
radiator water with a thermome- 
ter alter you have gotten engine 
heat up to normal by driving it a 
number of miles. If the water 
temperature is below 160 degrees 
or above 180 degrees the thermo- 
stat may not be working properly 
and should be replaced. Too high 
a temperature may mean the cir- 
culating system is clogged with 
rust or with rubber that has 
peeled off old radiator hose. Use 
a rust inhibitor in the radiator to 
keep it rust- free. 

Most drivers can get mechan- 
ical repairs and rebuilding done 
better and cheaper at a reliable 
garage than they can do it them- 
selves. Modern automobiles are 

Telephone receiver on on d of melol rod 
frits j-abuill engine block for vlhniiom 
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too Complex for unskilled hands 
and for most operations special 
tools are necessary. 

If you own a Ford, Chevrolet, or 
Plymouth you Can replace a worn- 
out engine with one rebuilt to fac- 
tory specifications, at a cost of §50 
to §75 in most parts of the coun- 
try. Such a replacement will give 
new -engine economy and depend- 
ability. At such rebuild shops as 
the one operated by Louie Meyer, 
ex-Indianapolis race winner, the 
old engines are completely Pirn 
down and cleaned, valve seats are 
regrouncl or replaced, connecting 
rods are reconditioned, cylinder 
sleeves are replaced with new 
ones, and new pistons, rings, pins, 
bushings, and bearings arc in- 
stalled. Reconditioning of the car- 
buretor, fuel pump, distributor^ 
and clutch ? are extra items and 
should be done at the time the old 
engine block is exchanged for a 
rebuilt one. 

Some replacement parts may 
be hard to get for a time and if 
your dealer can 4. supply you the 
next best bet is a wrecking yard. 
Farts bought at such places may 
have had a lot of wear but a worn 
gear is still better than a broken 
one. Not all cars in a wrecking 
yard may be worn out; many new 
models that have been wrecked 
may be found there and if your 
upholstery is worn or the seat 
springs are sagging you may he 
able to replace them with material 
that has had much less use. 

Everybody would like high gas- 
oline and tire mileage. Common 
sense driving will give it to you. 
Keep the engine adjusted for 
maximum power but never use all 
of it. Fast acceleration uses a lot 
of fuel and a gallon will carry you 
farther if you accelerate slowly 
and shift into higher gears at low- 
er speeds. Take your foot oil the 
accelerator as soon as you see o 
signal set against you. Drifting up 
to a red light instead of dashing 

(Continued to page 169) 

Rust inhibitor poured in radiator prevents 
damage from rusl that may flag posse £4* 




Loose frpnt-cDilo bearing! can be detected by frying to jig- 
gle wheel: repack bearings every 5 r 000 miles and keep tight 




American AEf lines photo 



Clean spark plugs and proper gaps aid efficient engine perform- 
ance. Above, inspecting plug for ail and gap measurement 
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Alert for the appearance af a submarine, gunner keepi finger On trigger 

British dirigibles stalking Nazi submarines from the air 
maintain! a never-ending lookout to bag their stealthy 
quarry. One of the gunners, stationed on 
an open platform of the lighter- than -air 
craft, is shown here alert for the moment 
when he can open fire on an undersea boat- 

"kl i ■ 

Rubberless Wheel May Return 
As Last Resort in Country 

If the rubber shortage continues, it is 
barely possible that the rubberless wheel 
with springs and shock absorbers will be 
tried again, at least on farm vehicles and 
passenger cars in rural areas., h would not 
be smooth -riding nor permit high speeds, 
and rubber less wheels are forbidden on 
most paved streets and highways. Fur- 
thermore, it would be complicated and ex- 
pensive and could not compete with the 



No bolts or nuts are 
needed in attaching auto- 
mobile license plates 
when new one-piece, 
S-shaped holders arc 
used. One end of the 
5 -hook is inserted point- 
ing upward into one of 
the slots in the license 
plate bracket, and the 
other end, pointing down- 
ward, should be inserted 
into the corresponding 
slot in the license plate. 
Two holders are used for 
each plate, and after they 
have been put in place, 
the bracket, with the nut 
loosened, is forced down- 
ward until the bottom of 
the plate is fixed firmly in 
the Y-shaped niche at the 
bottom of the bracket. 



Figure! I, 2 r 3 - and A thaw haw hal-dert are applied 



Dirigible Gunner on Open Deck 
Ready to Blast Enemy "Sub” 



most inferior small rub- 
ber tire. However, there 
was a big crop of spring 
wheels in the early days 
of the automobile, when 
pneumatic tires were go- 
ing flat too often for 
pleasure, and it is possi- 
ble a kb hard” wheel may 
be developed should the 
rubber famine persist. 



rubber 

If r 



One-Piece Holders 
For License Plates 
Need No Bolts 
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Craftsman 




StiVrdy, 

FOOTSTOOL 

in modern line b 



By Benjamin Nielsen 

I MUZZLING until you know the trick of 
1 interlocking the top to the base, the 
unusual construction of this attractive 
footstool is sure to intrigue your friends. 
Fig. 1 shows how it is done by making the 
base in two parts and then gluing and dow- 
eling both together aiicr slipping them 
under the hooked ends. As the top thus 
becomes an integral part of the stool, the 
tacks holding the cushion must be so 
spaced to be accessible through the slots 
in the top of the base, otherwise you will 
be unable to renew the cushion. 

It is best to cut all the pieces comprising 
the base of the stool from one board of 
uniform thickness so that the ends will fit 



snugly at the corners. Fig, 2 gives the size 
and number of pieces required, while Fig. 
3 shows where they go. The pieces mak- 
ing up each leg are doweled and glued to- 
gether in two separate sections, after which 
both are glued together with a strip of 
heavy paper between the joint. This per- 
mits each leg to be held temporarily in one 
piece for sanding. After the complete base 



THE £101:5 ARE 
fcN TWO F*RTS 
TO PERMIT 
ASSEMBLY 
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7 /Uf MWELS 



COTTON 



UPHOLSTERY COVER 



has been assembled ana the corners round- 
ed nicely , the stool is split in half at the 
paper joint with a knife blade. To align 
the holes in the various pieces .so that they 
will slide easily on the dowels as shown in 
Fig. 4 r a jig should be provided lo hold each 
piece in. exactly the ^me position for drill- 
ing. Note that the holes in the outside 
pieces are made blind. Fag. 5 shows how 
the sack cushion is sowed and padded at 
the center before tacking it to the under- 
side of the top. The holes for the short 
dowels which are used to hold the two 
halves of the base together, must he made 
slightly oversize to permit the dowels to 
enter the holes at an angle, (See Fig. l.J 
A liberal application of glue will hold the 
dowels securely in the enlarged holes. If 
you have used walnut, finish it natural by 
filling thu wood with & paste filler, and then 
apply a sealing coat of thin shellac, fol- 
lowed by two of varnish or wax. 
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Small Power Pack to Operate Electric Razor 
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Designed and used by 
a soldier to operate his 
electric razor while on 
maneuvers where electric 
current was unavailable, 
this power pack will also 
be found useful by oth- 
ers, It consists of a wood- 
en box containing five 
radio B- batteries. In this 
case, the box was of a size 
to accommodate five 
BA-2’5, radio batteries 
used in communications 
units. But any B- bat- 
teries available can be 
used by making the box 
to suit. The batteries are 
wired in series and are 
connected to an outlet 
plug* which was mounted 
on a removable shelf that 
covered the batteries and 
provided a compartment 
for towels and shaving 
accessories in the upper 
part of the box. A re- 
movable mirror was recessed into the lid 
where it was held by a spring dip at the 
top and corner braces at the lower cor- 
ners. — N. EL Arluke, Trenton* N, J. 



Stripes on Open Garage Doors 
Caution Other Drivers 

If your garage 3 s located along a narrow 
alley where only a small space is available 
for turning, it’s a good idea to paint black 
and white stripes on the inside of each 
door. This will serve as a warning for 
other drivers in the alley, especially at 
night, that the doors are open. 



Pegs in Colonial Floor Simulated 
By Ringed Punch Depressions 

When remodeling their homes, many 
owners like to imitate the old colonial 
pegged type of 
floor in at least one 
room. Often this 
is done by cover- 
ing the floor with 
random width 
boards and pro- 
viding false pegs. 

An easy way to 
simulate the pegs 
is to Use a short 
piece of ^-in.pipe 
ns a punch to 
make ringed de- 
pressions in th e 
boards at the de- 
sired locations. 

The inside surface 
of the pipe is bev- 
eled at one end to produce a sharp edge. 
The centers of the depressions arc stained 
slightly darker ihan the rest of the floor, 
thus making the simulated pegs stand out. 
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POTATO 



POTATO MASHER 



Spring 

CLOTHESPIN 



<Solvin<jj. HOM E 



2 — Asporogus can be cooked extra lender for serving 
stalk length by pacing it with the tips up in the 
boiler of your percolator, Cut the stalks to fit inside 
and then odd boiling water ta a level just below the 
tips. Don ! for gel la first scour Ihi? piircglntDi well 



3-— Threads^ hits of cloth, ete. r ton be kept from litter- 
ing the FI Dor beneath the sewing machine by al lath- 
ing a paper Sack la nnc isnd in which la drop the 
scrap s, Tab? of cellulose tope make it eo&y to remove 
the sock without marring she finish of the machine 



4 — Instead of going to oil the trouble of getting out 
your polishing equipment every time you notice a 
piece of sitverWarc tarnishing' a liHlr, jusS rob it With 
a freshly cut raw pofaio dipped in salt lo remove the 
slight disco lo ra lion in a jiffy 



1 — You'll firtd it easier to cut canned pineapple into 
uniform pieces of the desired size if you do it while 
itlB slices remain whaln in the £0 Or oimply pass the 
knife through the hole in the fruit and cut outward 
from the center, holding the knife vertically 



5 — Your hands will not imprl, and there's lost chance 
of tearing dainty articles of clothing while dry- 
cleaning them if a wire potato masher is used os a 
plunger to gently force She liquid through the doth 



When you want ta leave the lid on o cooking ves- 
sel partially raised to emit ste-p-m, p spring clolhrspin 
and nail dipped to the edge of the pan as shown, 
provide a convenient support for the lid 
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PROBLEMS 



?— 5a ap will not have a chance ia harden in the bal' 
ia in af a rr«t» Pal soup dfsh and rheteby became difficult 
Ip remove, it you pul four glui-i marble S in the dish 
as shown ■& keep the bur from touching the botFurn 



3 Don' i moke another hate in the wall behind a pic- 
ture when the noil supporting it becomes loose. In- 
iledd, moke the ddiP Su-lid again by dlppintj cotta n in 
glue ond wrapping il ground the ngil before replacing 

it in Phe enlarged hole os -shown 



9— Squatting 1& sea/ch far ore-mils stared on Ipw 
ihpl'vm in □ kiCchun cabinet will not be necessary if 
the shelve* are replaced with n deep plywood bin as 
shown. This can be pulled ouF like a drawer far easy 
Selection gf the utonJili from n standing position 



10 — Several layers of adhesive tape wrapped around 
loose coil ties of on uncovered bed spring having a 
wire framework, will prevent the- possibility qF catch- 
ing and tearing the mallress or bedclothes on the 
sharp ends of Ihe wire coil lies 



IT— Entrance of ntaistura and doit in framed pirlurci 
con bp minimi tted by dealing (he back* with oilcloth. 
Cut it slighlly smaller thon the frame, coat with glue 
and press- it down in place with ihe glossy side out 



12— Le*l effort it required to polish a waxed surface 
if you mote use of the weight and convenient grip 
of an -electric iron. FFannel is a good polishing inci- 
te rial to use to obtain a high luster quickly 
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Easy Way to Form Toy Wheels 
On Your Drill Press 




Toy wood wheels can be cut and shaped 
irt one operation on n drill press by using 
your disk-cutting attachment. The cutting 
blade for this work can bo shaped from an 
old wood chisel or other suitable piece of 
steel The shape of the cutting edge will 
be determined by the desired shape of the 
wheel to be cut. As indicated in the lower 
details, the stock from which the wheel is 
made is cut halfway through from one side, 
then il is turned over and the cut is com- 
pleted from the other side. 



Ventilator Shields Work on Desk 
In Front of Open Window 

If you have trouble with the wind scat- 
tering papers on your desk because it is 
directly in front of a window* the difficulty 
can be overcome easily with an adjustable 
window ventilator of the type shown. It is 




either fastened on the desk top permanent- 
ly or fitted with two flat-iron brackets on 
each end to hold it vertically without being 
screwed in place. 



Thimble Holder and Protector 
For Points of Scissors 

Slipped over the 
end of a pair of 
scissors, a rubber 
stopper protects 
the pointed ends 
and, at the same 
time, serves as a 
holder for a thim- 
ble, This idea is 
especially handy 
when sewing accessories are kept loosely 
in a drawer as it prevents Injuring the 
hands on the scissors and keeps the thim- 
ble where it can be found easily* 



V'Notch in Side of Garden Hoe 
Removes Tough Weeds 




Sprouts and tough weeds may be chopped 
off more easily with a garden hoe if a 
V- notch is cut in one side of it and both 
edges sharpened. Cutting action is im- 
proved by the two sharp edges being in 
the shape of a V and the hoe will not slip 
off once the weed is in the notch. Also, 
these edges stay sharp for a considerable 
length of time as they are not in the ground 
constantly where small stones tend to dull 
cutting edges quickly, 
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fun with tha,e Bathers' Floats 



\ r OU won't have to worry about tight 
1 seams when building these beach floats 
ns buoyancy is provided by old auto inner 
tubes that fit in place snugly when they arc 
inflated. Legs on t bo floating duck are sup- 
plied by the passenger who propels himself 
forward with special water sandals. The 
frame and head of the duck arc made of 
tempered hard-pressed board. The pad- 
dling sandals, made of the same material 
have soles with hinged flaps on the bottom 
and rubber straps riveted on the sides tu 
hold them in place. The other float 15 sim- 
ply a large inner tube stretched over a 
frame having a. streamlined top and bot- 
tom. A wood fin screwed to the bottom 
serves as a keel and a hole in the top pro- 
vides access to the valve so that the lube 
can be inflated after it is in place. Paddles 
arc made easily as shown, the blades being 
riveted at right angles to each other. 
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Lantern Held Safely on Boat Deck 
By Rubber Clips at Base 




To hold a lantern In £ vertical position 
on a boat deck, one sportsman uses rubber 
clips tacked to the deck so that they over- 
lap the flange around the base of the lan- 
tern* When not needed, the dips can be 
removed without marring fhe deck to any 
great extent. 



Chair Back Keeps Heavy Quilts 
Off Feet of Patient 

To keep heavy bed clothing from press- 
ing on the injured feet of a patient, one 
nurse often employs a chair back. The 
ends of the quilts or blankets are drawn 
around the chair and pinned in the manner 
shown. 




Forced-Air Units Ventilate Home 
During Blackout Periods 

With these simple forced-air unite, yon 
can keep one or two rooms well ventilated 
on warm nights when your home must be 
closed tightly during blackout periods. 
Where possible* the unit containing the fan 
is located at the bottom of one window to 
draw in air from the outside, and the other 
unit is located at the top of a second win- 
dow to permit escape of air. If only one 
window is available the unite are located 
at the top and bottom of it. Each unit con- 
sists of a wood box open at oppusite sides, 
and made to fit snugly into an opening, 
which is provided by raising or lowering 
the sash. In Fig. 3, notice that the upper 
unit is held in place by angle brackets 
screwed to the window trim, cleats being 
screwed to the top of the unit to fit snugly 
against the sash parting stop and to the 
Underside to fit against the lowered sash. 
An opaque shade to black out the window 
is suspended from this unit with a fi-in, 
drop between it and the sash to help trap 
any light that might escape around the 
shade roller. The shade slides in grooves 
provided by screwing wood strips to the 
window trim as in Fig. 2. The lower unit 
rests on the window sill and has an adjust- 
able wing on one end to fit behind the part- 
ing stop, Fig. 1. The fan-mounting board 
projects to fit behind the sash and a strip 
is provided In front on which to hook the 
bottom of the opaque shade. Each unit has 
two baffles inside to serve as light traps. 
The upper one has louvers at the open 
sides for the same purpose. A screen be- 
hind the louvers at one side keeps out In- 
sects. The lower unit ha_s louvers at the 
inner side only. The side that projects out 
of the window is fitted with a hoodlike 
frame having a screened opening on the 
underside to prevent rain and insects from 
being drawn in when the fan is running. 



Selecting a Complementary Color 

When selecting paint for finishing pieces 
of furniture or for decorating a room, good 
use may be made of the optical method of 
determining the complementary of a given 
color. Look at a sample of the color for 
about 30 sec. Then shift your gaze to a 
white surface. The after-image that ap- 
pears is the complementary color. For ex- 
ample, the after-image of yellow is violet. 
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Model of U. S. Frigate 



By H. W. POTTER 



Part I — IJuilding the Hull 



WITH no difficult superstructure or 
* 1 ornate carving to overtax your pa- 
tience* “Constellation” Is a comparatively 
simple model to build. Its trim lines and 
striking coloring of black* white and gold 
make it a truly beautiful mantel piece. 

To model this historic warship, y™* 
by making full-size paper patter: 
eight lifts or hoards that form me 
This is done by ruling paper in I -in, 
squares and drawing in Hues at points cor- 
responding with the half- breadth patterns 
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given in Fig, 3. Enlarge just half 
of each pattern in this manner, 
marking in station lino Wo. 4> and 
then fold the paper at. the center- 
line as in Fig, 1 to duplicate Ihe 
opposite half. Of the eight lifts re- 
quired, seven of them are of %-in. 
clear white pine, the dock lift be- 
ing cut from a piece of Th-in. 
straight-grain gumwoocl as this 
simulates closely the appearance 
of a weathered deck. In selecting 
she white pine be sure to sec that 
it measures a full Vi in. thick as 
the eight lifts must total exactly 
4 : Ek in. when stacked together. Cut 
your wood into pieces measuring 
5 Ik by 23 In. and square station 
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Differing from the usual procedure of slacp- 
ing 1h« bow ofter the lifn are cut to ihope, 
here il is done beforehand so that the 
stacked liftt will provide a flat Surface on 
which la mark the profile as in fig, 7. the 
Stern is shown being cut in fig, 9 



line No. 4 across the face of each. Next, 
you mark lift G with a renterline and lo- 
cate the points for boring the two dowel 
holes as indicated in Fig. 4. The dowels are 
provided to prevent the lifts from shifting 
out of line when gluing and clamping them 
together. Letter the lifts alphabetically os 
indicated, stack the seven pine lifts and 
clamp them together tem- 
porarily with a couple of 
handscrews. If yon must 
bore the holes by hand, use 
a try square as in Fig. 5 to 
keep the bit running as 
straight as possible, Note in 
the cutaway detail of Fig, 4 
that the holes enter lift A 
only paid way. To bore cor- 
responding holes in line in 
the underside of the deck 
lift, you damp lift G to it 
and use the holes in the lift 
as a guide for the bit. After 
you have the lifts bored and 
fitted with dowels, run a 
centerline the length of lift 
H, mark its shape as in Fig. 2 and square 
the centerline down each end of the 
stacked lifts as in Fig, 6, By locating the 
centerlines of the lower lifts in this manner 
instead of marking each individually be- 
forehand, any error made in boring the 
holes straight will not offset the centerlines. 
Now, each lift can be marked for shape 
from its respective pattern. Center the 
patterns with the marks on the ends of the 
lifts and keep stau on lines No. 4 in register. 
After this, square all thirteen station lines 
across the top of lift H, spacing them as 
indicated in Fig, 3, and then extend Nos, 3 
and 11 down one side. It will be easier to 
mark and cut the bow and stern profiles if 
you do it before sawing out the lifts, as a 
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fiat surface will be had to work from. Fig, B 
gives patterns for the profiles, although, if 
you wish;, the bow profile can be obtained 
by tracing the full-size stem pattern in 
Fig. 23 and extending it to the top of the 
deck. (See Fig, 7.) The stern profile is 
placed even with station No. 11, while the 
bow begins at station No. 3, Both ends can 
be cut with a handsaw, the stern as in Fig. 
S and the bow by taking several tangent 
cuts and finishing with a wood rasp. The 
general contour of the bull Ss obtained by 
sawing each lift to shape as in Fig, 11 
before gluing the lifts together. This 
is known as the bread-and-butter 
method, of construction and simpli- 
fies greatly the carving of the hull. 

At this stage the hull should look like 
Fig, 10. 

You are ready now to glue the lifts 
together. The dowels make it a sim- 
ple job as there is no need to worry 
about misalignment of the lifts. The 
important thing here is to see that all 
contacting surfaces are evenly coat- 
ed with glue and clamped tightly to- 
gether as shown in Fig, 12. To assure 
a permanent job, use 
the new waterproof, 
resin -type glue. This 
comes in powder form 
for mixing with water. 
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ch«ilt the slant of the hit in 
Ihti manner shewn below 
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essary to make another template as 
you can use the original to cheek the 
angle as in Fig. 13. 

Now make up a set of body tem- 
plates or molds from the half 
breadths in Fig. IS. All thirteen of 
these 3 including the after perpendic- 
ular (A P p r ), are given full size so 
that all you have to do is io trace 
each line separately on stifT card- 
board or thin plywood. These lines 
represent what the hull would look 
like if it were sliced like a loaf of 
bread at each station line, Cut gut 
each template carefully 50 that its 
outside shape will look like the gne 
shown to the right of FSg r 17, and 
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and us the glue cannot 
be used after it stands, 
mix only an amount 
sufficient to do the work 
at hand,. Allow the lifts 
to remain damped over night. 

If the mast holes are to be bored by hand, 
the templates given in Fig, 14 can be used 
to check the angle of the bit. It is best to 
bore them now while the deck is flat so that 
a try square can be used to plumb the hit 
laterally. The mizzen, main and fore masts 
have an aft rake or slant of 5 + 3 and 2 de- 
grees respectively and are located on the 
centerline in the position indicated in Fig. 
IS* The dotted line on the profile pattern 
(see Fig. H) represents the point where the 
bow is bored for the bowsprit. It is not nec- 
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number it. To enable you to hold the hull upside 
down in a vise for carving fit the deck with a 
clamping “keel” as shown in Fig. 1G, If the screws 
are placed in the piece to enter the deck midway 
between the masts, the deck fittings will later cover 
the screw holes. Now + starling at station No. 7. for 
example, begin removing the waste with a coarse 
file fis in Fig. 16. As you file, check the progress 
frequently with the body mold for that particular 
station as in Fig. 17. To obtain a true check each 
time, you must hold the top edge of the mold 
squarely and in contact with the top of the deck. 
When the contour of the hull begins to approach 
that uf the body mold, work carefully to avoid filing 
too deeply. By rubbing the edge of the mold with 
graphite or blue chalk, you can tell quickly where 
the hull needs filing to make the mold fit 
perfectly. Proceed to work the hull down 



at stations 5 to 10 inclusive as in Fig, IS until the 
leading edge of the mold meets the dock center- 
line, and then with a small block plane, remove 
the waste between the grooves. The shaping of 
the bow and stern requires the use of a half- 
round file and a gouge to cut the flare. Be par- 
ticularly careful in shaping the bow so (hat you 
do not spoil the rounded end of the top lift by 
filing beyond the edge. Also, do not bring the 
bow or stern to a decided point, but leave a flat 
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By placing carbon paper under these full-size p£l- 
1#mi ef iha rudder and ilom, Or fhin paper aver the 
lop of them, you can trace their exact ikape either 
directly to the wood, or first to cardboard, Ute hard- 
waed, especially fur ihe stem, nnd drill pilot ho fee 
for the brads fa ovoid »p lining the pieces in attach- 
ing them. The rudder and its pest are made to loplt 
Fike two separate pieces by scoring each face 



spot for attaching the stem and rudder. 
Pinal shaping and sanding of the hull at 
these points is done after the stern and 
rudder have been attached* 

With the hull carved, the next step is 
to curve the deck from how to stem. 
Before you do this, however, transfer 
the position of the . station lines to the 
side of the hull su that they can be re- 
marked on the dock later. Fig, 19 shows 
the amount to he removed at each sta- 
tion line* An easy way to do this is to 
kerf the deck with a handsaw as shown 
in Fig. 20. Make saw cuts about Vd in. 
apart to a depth slightly above the guide 
lines marked on both sides of the hull, 
and then chip away the wood with a 
chisel Polio v., this by planing across grain 
to bring the deck down to the right depth. 
After you have the deck curved length - 
wise, it is crowned tin in. laterally. For this, 
a cardboard template will be needed to 
check Lhe crown as you slope the deck 
each way from the centerline with a cabi- 
net scraper. With this done, re-establish 
the station lines on top of the deck. Com- 
plete the hull by adding the stem, rudder 
and keel as in Fig. 21. Both stem and rud- 
der are given full size in Fig, 23 for tracing 
directly on the wood. It is best to use 
hardwood for these parts, especially the 
stem as most of this is cross grain. You 
will notice that the rudder and its post are 
cut from one piece but made to look like 
two separate pieces by scoring the wood at 
the point indicated. Brads and glue are 
used to attach the parts as shown in Fig. 22, 
after which the keel is fitted between the 
two. The false hinges which pass through 
the openings in the rudder and glue to each 
side;, are attached after the final sanding 
of the hull 



(To be continued) 
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Three-Tray Table on Casters Has Many Uses 




TRAY SIZES 



Simple lines make this table appro- 
piiatc with almost any room furnish- ?SSB ' 

ings t and its versatility makes it almost 

indispensable to the busy hostess. Normally s iL serves as a 
lamp or bric-a-brac table. But it is always handy for serving 
a light snack to a few guests after an evening of cards, as' its 
costers permit it to be rolled to the kitchen where its ample 
trays are filled and returned to the guest room. Then for large 
gatherings* it can be pressed into use as a lea coil or serving 
table. Any hardwood can be used in making the table. The 
original was turned from basswood and stained a red maple, 
after which three coats of varnish were applied, allowing a 
few days between coats. The last to at was rubbed with rot- 
(enstone and oil followed by an oil polish. 
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Paint-Locked Sash Loosened With Block and Hammer 




If you can't loosen a newly painted win- 
dow sash by cutting through the film of 
paint in the corner between the sash and 
frame* and it seems that some paint has run 
between the two, try this method. Set a 
small hardwood block endwise against the 
sash frame close to the top and strike it 
lightly with a hammer. Continue the pro- 
cedure all the way across the top and down 
the sides of the sash frame. The hammer 
blows will break the paint film so that the 
sash can be opened without breakage- 
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Wf Mu Vegetables 



By James R. Ward 



DY GROWING your own vegetables, 
you not only save money, but you 
have crispy* tasty ones for your table. 
You don’t need a farm to do it either. 
Even some plants such as strawberries, 
will grow and produce in a barrel Fig, 
I2 r Just a few hundred square feet of 
ground in your yard will do. Figs, 3, 5> 6 
and 7 show different ways of converting 
an average yard into a vegetable garden 
without detracting from the appearance 
of the grounds. If a vacant lot is avail- 
able, you can produce enough vegeta- 
bles for your table and have plenty left 
over for canning. 

Selection of the plot is very impor- 
tant. If weeds 3 grass or other vegetation 
grow luxuriantly on the ground, it will 
grow a good garden. It is just a waste of 
time and labor to plant a garden where 
there is rock a few inches under the 
soil* or where a fill has been made with 
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Back Door 



cinders, broken brick, stones, etc. The 
ideal soil is a dark, sandy loam. Do not 
locate your garden under or near large 
trees that will steal the moisture and plant 
food from the crops. 

After selecting the plot, you are ready to 
prepare the soil. Spade or plow it 6 to 10 
in. deep. If possible, turn under manure. 
Leaves and other dead vegetation are also 
good. Their value as a fertilizer is nom- 
inal but they supply humus to help retain 



moisture. If the ground is of a clay type, 
sifted coal ashes worked well into the soil 
will tend to loosen it. So will wood ashes. 
Those from soft woods add little food value 
but most hardwoods contain potash and 
little^ which are good fertilizers, When nat- 
ural fertilizers are unavailable, you can 
use the commercial type at planting time. 
Before using these, it is a good idea to test 
the soil so that you can use the food ele- 
ments needed; a few samples of the soil 
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can be sent to your local seed company, or to 
the state agriculture college or university. 

Next comes the selection of the seeds and 
planting. What vegetables to plant will depend 
on the space available. On a small plot, it is 
best to avoid those that take const derable space 
such as corn* cucumbers, etc. However* some 
vegetables that mature early can be resown in 
the same ground to have a succession of them, 
or they can be followed by others in the same 
space as indicated in the table of Fig. 15. Half 
the pleasure of a garden is having something to 
use just as early in the spring as possible. To do 
this, seeds are started early and then trans- 
planted in the garden after danger of frost is 
past. Truck gardeners start theirs in hotbeds, 
bui the home gardener who needs only a few of 
each kind can start them in^ 
doors in window boxes or 
flats, Fig. 1* The flats should 
be kept in a south window an d 
the temperature should be 
maintained over 60 D F, To- 
matoes, cabbage, peppers, 
eggplant and lettuce can be 
started this way and then 
transplanted later. The seeds 
are sown thickly in tiny drills 
and transplanted to another 
fiat in small hills after they 
have grown to a height of an inch or so, 
Fig, 2, The plants mentioned above can 
usually be purchased locally, hut it is fun 
to grow them yourself. Other vegetables 
that do not permit transplanting in the 
usual way, can be started early if the seeds 
are sown in individual containers such as 
ice-cream cartons, flowerpots or berry 
boxes* Fig. 8. In transplanting, be careful 
not to disturb the root system. Cut the 
container away and set the entire contents 
in the ground. Perhaps the best way for 
the small gardener is to have six to twelve 
containers of each vegetable started in- 
doors for early use* and then start the rest 
of the garden in the usual way by sowing 
seeds in the ground or by purchasing the 
seedlings. 

Vegetables are divided into about four 
groups as to planting time. Early cabbage. 
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kale, onion sets, peas, potatoes, spin- 
ach and radishes may he planted two 
weeks before die average date of the 
last killing frost. Beets, Swiss chard, 
carrots, lettuce, peas, cauliflower and 
sweet corn should be planted about the 
date of the last killing frost; while 
beans, parsnips, salsify, cucumbers 
and tomatoes should not be planted 
for at least a week after frost. Heat- 
loving plants, such as peppers, egg- 
plant, Lima beans* etc., should not be 
planted until the ground is thoroughly 
warm. 

As soon as the weather permits, 
work down the ground, which has al- 
ready been spaded or plowed r 
and prepare it for planting. Use 
a garden rake and pulverize the 
soil finely. If you are using 
commercial fertilizer* work it 
into the ground as you prepare 
the seed beds. If you want to 
conserve the fertilizer* work it 
into the soil only where the 
seed rows are to be made or 
where seedlings are to be trans- 
planted. In general follow the 
directions on your seed pack- 
ets. Use a guide line to make 
straight seed furrows. Pig, 4 
shows a good marker to got 
uniformity in rows of vegeta- 
bles that are planted in hills. 

Seedlings that have been trans- 
planted must be protected from 
the sun for a few days. Fig. 11 
sho ws a good way to do this. When 
transplanting seedlings wrap pa- 
per around the stems as in Fig. 13. 

This will keep cutworms from 
kilting them. If your garden plot 
is unfenced* a coil spring to shield 
each transplanted seedling, as in 
Fig. 14, will keep dogs or cal$ from 
breaking them off. If you have 
only a few seedlings, a tin can 
buried beside each one when it is 
transplanted, Fig. 10. will enable 
you to water it easily during dry 
weather. Or, you can mulch each 
one with an old magazine or news- 
paper, Fig. 9 f to retain the mois- 
ture in the ground. Also, mulch- 
ing of entire small plots can be 
done by laying heavy paper be- 
tween the rows and weighting it 
with a little soil. 
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Garden-Marker Line Tightened 
And Anchored With One Stake 





Pointed at die ends and pivoted together 
with a small bolt, two lengths of broom- 
stick provide a handy stake unit with 
which a garden -row marker can be tight- 
ened and anchored easily, The line is 
wrapped around one stake, which is then 
pushed into the ground. Then the other 
stake serves as a handle to turn the one 
in the ground and tighten the line, after 
which the handle is tilted to engage the 
ground and prevent the assembly from 
turning to loosen the line. 

Centrifugal Paint-Brush Cleaner 
Used in a Drill Press 

Cleaning of a 
paint brush can be 
done quickly if 
you use this sim- 
ple centrifugal jig, 
which is rotated 
in a drill press. It 
consists merely of 
a small C-clamp 
welded or riveted 
to a short rod of a 
size to fit In the 
drill- press chuck. 
In use, the brush 
to be cleaned is 
held in the clamp 
as indicated and lowered into a pan of 
cleaner, after which it is slowly swished 

11 $ 



around by pulling on the drill-press belt r 
Then the brush is raised to clear the clean- 
er, and the drill press is turned on to rotate 
it rapidly. This throws out the cleaner and 
dissolved paint by centrifugal force* after 
which the operation is repeated. A fairly 
deep container is necessary so that both 
Operations can be carried on inside it. 



Lead Weights Hold Wood Batten 
For Drawing Accurate Curves 

Accurate curves may be drawn by ship- 
builders* methods in which lead weights 
and close-grained flexible wood or cellu- 
loid battens are used as indicated. To cast 
the weights, first make a pattern of pine* 
tapering all sides to facilitate removing it 
from the mold; give it two coats of shellac 
and sand smooth. Next make a wood flask 
about 1 in. larger than the pattern and 
roughen the sides or drive nails in them 
to hold the plaster. Now brad a small cleat 




to the bottom of the pattern, oil it and fas- 
ten in the center of the flask- Pill the flask 
slowly with plas ter- of-Paris mixed to a 
rather stiff consistency and when it has 
hardened, turn a screw eye into the bottom 
of the pattern and lift it out. For the hold- 
down point on each weight, bend a lOd nail 
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slightly at both ends and nail a cleat on 
the flask temporarily to hold it in place as 
shown. Cover the mold surface with 
graphite* melt lead, 2 lbs. or more* remove 
the slag and pour it into the mold slowly. 
When cold, remove the weight* fil& or sand 
the rough edges and glue felt on the bot- 
tom. Finishing touches consist of giving 
the weights two coats of shellac and filing 
or grinding the nails to a spur point, 

—Charles A. King, East Kingston, N. B, 



Burning- Out of Flashlight Bulbs 
Avoided by Warning Disk 

If you carry an 
extra flashlight 
bulb of lower 
voltage than the 
regular one to use 
when the battery 
weakens, a warn- 
ing disk put in the 
bottom of the case 
will prevent you forgetting to change to 
the stronger bulb when putting in a new 
battery. The disk should be metal and is 
placed on the bottom of the lower dry cell. 
Any lettering desired to serve as a warn- 
ing can be printed on the disk. 

— W, e. Wilhite, Carlinville, 111* 



Hot Potatoes Are Peeled Easily 
With Strawberry Hu Her 




When potatoes are boiled in their ‘‘jack- 
ets,” a strawberry huller is just the thing 
with which to peel them while they are 
hot without burning the fingers. Steady 
the potato with a fork and use the halier 
as indicated. 



Small Flag Warns Pedestrians 
Of Hose Across Sidewalk 




Next time you have to run a garden 
hose across the sidewalk in front of your 
home when watering the lawn, why not 
set a small red flag on the walk near it to 
warn pedestrians and possibly avoid an 
accident? It takes only a few minutes to 
make a handy flag for this purpose from a 
piece of red cloth and a length of heavy 
wire bent as indicated. 



'Ice Bag’ Keeps Can of Milk Cool 
While on Way to Market 

One dairyman 
keeps his milk or 
cream from sour- 
ing while hauling 
it to market by 
suspending an ice- 
filled container 
inside of each can. 

The bag is a length 
of inner tube, ce- 
mented together 
at one end and 
tied with a string 
at the other* the 
string being long 
enough to project 
up past the cover, which Holds the ice con- 
tainer suspended in the can* os shown* 
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Substantial tabic has pull-out ends 
to permit insertion of extra leaves, 
and the ladder -back type chairs 
have leather or rawhide seats 

T TERE is an extension table and set of 
* * chairs especially designed for those 
who have a small dining room and would 
like furniture of a rather rustic type. Con- 
struetton of these pieces is relatively sim- 
ple and the whole set can be made with a 
few hand tools. Both ends of the table 
slide out so extra leaves can be added. Al- 
most any kind of wood can be used, even 
white pine, although hardwood is more 
durable and provides greater rigidity; 

The table legs are cut from square stock 
and tapered slightly toward the top. While 
Jag screws are used for securing them to 
the leg crossraibt both end stretchers arc 
mortised, glued, and dowel -pinned. Before 
fastening the top permanently t the upper 
edges of all boards are chamfered to form 
V-gr coves when assembled. Both exten- 
sion ends are mounted on slides that per- 
mit the ends to be pulled out so that room 
as provided for two 10-in. leaves. Dowel 
stops near the end of each slide prevent 
the extension ends from being pulled clear 
out. 

Like the table legs, all chair legs are cut 
from square stock after which the corners 
are rounded. If a lathe is available, tops of 
the chair-back uprights can be turned as 
indicated, or they may be tapered slightly 
and finished off square. Also* the rungs 
may be shaped from square stock, using 
hand tools to round the corners and taper 
the ends, which are forced into holes bored 
in the legs. Strips of ^-In. rawhide that 
make up the scats in basketweave pattern, 
are stapled on the inside of the seat rails, 
each strip being carried across the top of 
the rails twice. 

Finishing the set is a matter of prefer- 
ence, but if an open-grained wood has been 
usedj such as mahogany, walnut or oak, 
the pores must be filled with a prepared 
paste filler of the proper color. After the 
Filler has been wiped off and has hardened, 
the work is sanded lightly and dusted, after 
which shellac and wax or several coats of 
high-grade varnish are applied, if a nat- 
ural finish is desired. 



120 



POPULAR MECHANICS 



I 



iwo u).R 




1 x 7 x *0 in.- Top t-cnPpr 
1 2 a k 5 * JQ in- Top ce-nler 
l J i a 9 k 34 in.— EntMItiun fluids 
1 jt 1ft v 3d in — L-0iflv*> 

?' j x 2 1 3 x 30 in. Lags 
2 1 ? *2'- ■ 33 in. Lrg £*PsiffliLl 
\ r ■ n J< j * Tt in. -Gi/i-dSi 
1 j 1 e 3 1 in. " Gu >das 

1 'a x 2 : ■ k -3-6 n - Shdps 

l'j j; 2*4 ■ 29 ir'i . End irraithm 
? jt 2 K 41 in Ceni-er 
i.Chqirji 

2 H 7 * 40 in -Hwr leg* 

2 k 2 x 3 fll j in. - Fran* leg? 

J 4 x 4 x 17 fn - Bfltlf s-la Fi 
1 '. h dip JC 1 B *n. Hwai fun-g* 

1 : dia. x I H in,— £^fitdh®r* 



EDGES Chains Cfl ED 'ID FCHStfl 
V GflOCJVES 



PLUGS OVER 5Cf!E^3 



L£(vj 2^’ 
RDUVDEO 
COKULRS, 
TAPES?.!? 
TOWARD TO? 



i'rtl"GUiK5 



GUiOt 



•A i 4- 3SOWEE. 
L.Ati SCRtWAND 
ViiASri E.R 



MWEt 'STDr 



UNGEPSlDE OF TOP 



DQttEL ST^PS 



CEilTtR OF LEG 



IcdUPiTEfi- 




1 BORES 


1 


SCHE^ 


IL 




Lak-%.. 





.MATtfilAL LIST 




(Table) 





MAY, 1942 



121 



Shield Keeps Child’s Fingers Out 
Of Sewing-Machine Handwheel 




To prevent small children, from getting 
their fingers in the handwheel of a sewing 
machine while it is running, bend a shield 
from a piece of sheet metal as shown so 
that it can be slipped on or off the machine 
easily, A strip of felt glued qn the under- 
side will prevent scratches oil the cabinet. 



Diameter of Cylindrical Work 
Measured With Steel Squares 

The diameter of 
large cylindrical 
work can be found 
by using two steel 
squares as indi- 
cated. When the 
tongue of one 
square is at right 
angles to the blade 
of the other* the 
reading on the inner scale of either square 
will give the diameter of the cylinder. 




ken easily and quickly. One part of the 
fastener is soldered to the rails or other 
place where connections are to be made, 
and the other part is soldered to the lead 
wire of lights, signals or other accessories. 
For good electrical contact* use plain metal 
fasteners, not enameled ones. 

— Richard Sklenar, Tckamah, Nebr. 



Saw Blades in Transparent Case 
Selected at a Glance 

Selecting a saw 
blade from this 
case is just a mat- 
ter of turning the 
hole in one end to 
the group of blades 
desired and pull- 
ing out one. The 
case consists of a 
piece of round soft 
wood, such as a 
window » shade 
roller, which is 
grooved around 
the sides to pro- 
vide receptacles 
for the blades* and a celluloid cylinder. 
The latter is made by cutting a piece of 
clear celluloid to size and cementing the 
edges together with acetone. Tin disks 
over the ends close the blade receptacles, 
one being drilled and pivoted so that it can 
be turned to remove the blades. 



Yarn W ound on Cake R ack to Dry 
After Steaming It 

After steaming yarn to remove the kinks, 
when it has been unraveled from a knitted 
garment, wind it on a wire cake rack. It is 
much easier to handle in this way, and the 
rack can be hung up with a clothespin, 
permitting the yam to dry thoroughly. 




Electrical Snap Connectors 
For Model Railroad 




I find that dress 
snap fasteners 
make ideal elec- 
trical connectors 
for use on model- 
railroad systems. 
With them* elec- 
trical connections 
are made or bro- 
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Lay of the land" is the first thing to look at 
outside the house. Next, the walk should be 
carefully inspected for defects from cornice 
to grade. Finally, details such as gutters, roof 
flashing and Ihe condition of the shingles 



By W, Clyde Lammey 
Part II 

A FTER you have examined the interior 
^ ^ ol a house, noticing carefully the con- 
dition of ceilings, walls, floors, plumbing 
and heating equipment, and basement 
walls, you should make a detailed inspec- 
tion of the outside In much the same way. 
Jot down your findings in your note book. 
This data is especially helpful if you are 
looking at a number of houses, which 
means you will have to decide on a basis 
nf carefully weighed advantages and dis- 
advantages. 

The first thing to notice outside 
is, literally, the “lay of the land , 75 
Ifs very important, too, for it 
may mean the difference between 
a well -drained location and a 
* J sump" or low spot. The latter 
may be the cause of such recur- 
ring troubles as sluggish drainage 
after prolonged rainfall, sinking 
sidewalks* flooded storm sewers, 
steady seepage through basement 
walls, undue settling of the foun- 
dation, etc. Such things have a 
very definite bearing on resale 
value of the property, also. This 
point always should be kept in 
mind, for the cost of remedy added 
to the initial cost may mean a total 
investment considerably above 
the market value of the property. 

So, look up and down the street, 
across the street and back in the 
alley — if there is an alley. Note 
carefully the slopes to or from the 
location. If the house Is near or 
on the crest of a hill or even a 
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slight rise one can generally assume* other 
things being usual, that the basement will 
be dry and that drainage will be adequate. 
Even if the property is on a steep slope or 
side hill, drainage is likely to be good un- 
less the land above the house is flat and 
the latter area is of considerable extent,. 
Then it sometimes happens that there is a 
springlike seepage either above or on the 
property. In connection with the lay of the 
land, always find out about storm sewers 
and particularly the location of the branch 
connecting with the basement drain. Once 
you know the location of the connecting 
branch, note if there are any large trees 
near it. Sometimes tree roots give trouble 
in tile drains* by pushing fine feeding roots 
into the drain through joints, or by larger 
ixiots growing under the tile and heaving 
and breaking it. If the property is located 
in a low t flat area ivhich appears to be of 
considerable extent then the tiling to find 
out is whether or not there is natural 
drainage to carry away subsurface water. 
The point to remember is that wherever 
there is an unduly slow drainage of sub- 
surface water from one point to another or 
to lawyer levels, the chances of continuing 
water and frost damage to basement walls, 
footings, floors, and walks are increased. 
Next comes the exterior of the structure 
itself. Usually it is rather difficult to tell 
about the framing. The details in Fig. 19 
show what is generally accepted as good. 
However, unless you can question the 
builder, you will have to judge the sound- 
ness of the framing by the visible exterior 
and interior details of the building. If the 
house has stood for some years and still has 
that general well- set-up appearance, with 
tight siding, uncracked masonry or brick 
(depending on the construction), plumb 
corners and walls, and a true ridge line, 
then there’s little need to bother about the 
framing. One thing always to watch for in 
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an older house is whether or not 
the beveled siding is nailed direct- 
ly to the studding, no sheathing at 
all, Fig. 20, You can generally tell 
by rapping smartly on ihe siding. 

If a rap produces a thin, hollow 
sound investigate further. If 
heavy tongue -and -groove drop 
skiing was used then the defect is 
more easily remedied. But where 
beveled siding is nailed directly 
to the studding there is no satis- 
factory way of furring the walls 
for stucco or shingles It can bo 
done, of course, but is not always 
permanent. Figs. 21 t 22 and 23 
show generally approved wall 
construction for shingles, brick 
veneer and stucco, using a fiber- 
board insula l Lng sheath i tig . How - 
cver t it is only in houses built in 
the last few years that one will 
find this particular wall construc- 
tion, Prior to this a ship lap 
sheathing was generally used. All 
types are good provided the work 
was properly done by reputable 
builders. In new homes without 
basements the walls should be ex- 
amined carefully for defects. If 
they are available, the builder’s 
specifications should be checked. A care- 
ful builder will have followed them in 
every detail 

It is always a good idea to chock the four 
corners of a house with the spirit level* as 
in Fig, 24 r Be sure to note whether there 
are any evidences of faulty flashing around 
the chimney, dormers and in roof valleys, 
Ftg. 25, It may be necessary to into the 
attic ami make a detailed inspection for 
evidences of leaks. Usually the remedy is 
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new construction and of a more 
nearly uniform size but quite fre- 
quently you will see a large house, 
old in years, and flanked on either 
side with smaller, newer homes. 
Of course, such a dwelling looks 
out of place. Adjacent homes em- 
phasize its date of construction 
and its probably rather gaunt 
architecture, while it in turn de- 
tracts from the newer developed 
properties. However, many types 
of older houses, particularly the 
L- shaped structures, lend them- 
selves well to inexpensive mod- 
ernizing. Fig. 27 is an example 
that offers just one suggestion of 
what a bit of planning will do to 
the stiff outlines and drab appear- 
ance of an old structure. Picture 
windows, flush cornices, removal 
of porches, wide siding to “lower” 
height, and an addition to break 
up the ridge lines are a few in- 



simple and inexpensive but on certain roof 
designs it may be rather difficult. The upper 
side of a wide multiple-due chimney project- 
ing through the roof at any point below the 
ridge should bo protected by what is known 
as a "cricket.” This is a triangular-shaped af- 
fair of sheet metal which is flashed to the roof 
and chimney and prevents any accumulation 
of water and snow on the upper side. Another 
thing to look at closely is the provision for the 
disposal of water from the gutters. This is 
important because the drainage problem is 
involved and it will take time and money to 
remedy any defect. Fig, 20 shows two common 
methods, either of which is effective. Lead- 
ing the downspouts into a tile that connects either 
with a cistern or the storm sewer is in some respects 
the best, although a splash block is suitable if it is 
large enough to conduct the water some distance 
from the basement wall. In connection with the 
cistern, remember to ask about the construction. 
It is generally conceded that in a reasonably well- 
drained location the best construction for a cistern 
requires that it have a concrete bottom or "floor, ^ 
but the sides should be of brick laid up loose, that 
is + no mortar in the joints. Some older cisterns have 
a fine gravel or sand bottom. Tn any case the cistern 
should be provided with an overflow and manhole 
for cleaning. 

The drawing above Fig. 20 brings up another 
point to consider. Here all the homes are of fairly 
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expensive alterations that change a rigidity 
of line to a harmony of easy and pleasing 
contrasts. This done, an old house will no 
longer look and be out of place. When 
you’re inspecting the exterior of an older 
dwelling keep in mind what these simple 
change? can do in the way of adding to 
livability and resale value. 

Figs. 28 n 29 and 20 bring up still other 
points in connection with the examination 
of both the very old and the “middle- aged" 
homes* If you learn that the walls of any 
house are solid brick or masonry construc- 
tion be sure to find out definitely whether 
the plaster is “furred” away from the wall 
as in Fig; 28. You will sometimes find plas- 
ter applied directly to a brick or masonry 
wall. Under certain conditions of damp- 
ness and temperature changes these walls 
will “sweat,” that is h moisture will con- 
dense on the surface and 
cause trouble, in addition 
to creating unhealthy liv- 
ing quarters. If you dis- 
cover a crack in a mason- 
ry wall like that in Fig. 29, 
it generally means that a 
condition of strain has 
been developed by undue 
and unequal settling. Un- 
less the crack runs the 
height of the wall, in^ 
volves a corner or the 
adjacent sections show 
evidence of movement* it 
is generally safe to as- 
sume that the crack can 
be pointed up and will 
give no further trouble. 



Another defect to look 
for T especially m brick 
veneered walls, is an 
open-horizontal crack. If 
it runs For only a short 
distance the chances are 
it is not important, but if 
it is long and well open it 
may mean that the wall is 
tipping or bulging out- 
ward. Such instances are 
comparatively rare and 
are likely to be due to 
causes other than poor 
workmanship, “Blisters” on stucco walls, 
due generally to moisture getting behind 
the stucco coating, are more or less minor 
defects as it is usually easy to remedy the 
conditions causing the trouble. Chip the 
mortar in brick or masonry joints with a 
penknife or other sharp- pointed tool* Fig, 
30. If it’s hard it p s probably in good condi- 
tion throughout the whole structure, but 
If it’s soft and powdery better look the 
walls over carefully for other evidences 
of crumbling mortar. 

On shingled walls there is little likeli- 
hood of defect except where the staining 
has been neglected and where the shingle^ 
have been laid with a greater exposure tn 
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the weather than recommended, Fig. 31* When 
shingle walls are double -coursed and butt- 
nailed the exposure is often as much as 12 in. 
for a 16-in. shingle^ and 16 in. for a 24-in. shin- 
gle, Note whether the shingles at the corner 
are “laced-, 31 that is, overlapping, or whether 
they are mitered T the latter being generally 
considered the best construction. Note also 
whether shingles are of the flat or edge grain 
type, Fig. 36, the latter being considered the 
best. Beveled siding is sometimes cornered as 
in Fig, 32 t but a better job is mitering and fin- 
ishing with a metal corner strip, Fig. 35. 

Although gutters are a comparatively minor 
item they should, of course, be included in the 
inspection. Usually they are either of the 
hanging or box type, Figs. 33 and 34, the latter 
being perhaps the best because it can be an- 
chored solidly to the cornice. However, it is 
more difficult to remove when renewal is nec- 
essary, The type of cornice tends to “date” a 
house. The overhanging, open type, Fig. 37, is 
desirable from the standpoint of weather pro- 
tection, but it is difficult to paint, necessarily 
weaker and tends to darken the interior of the 
house. The narrow box cornice is generally 
more to be desired because it is better in struc- 
tural detail and appearance. 

Next comes the roof. Wooden shingles should 
be laid with the edges abutting* not separated 
as in Fig. 38, Also, abutting edges should be 
located as much as possible over the center of 
shingles in the next row underneath. There 
are several types of composition strip shingles, 
the hexagon type, Fig. 39, being a common one. 

If the house has been re- roofed, composition 
shingles over wood shingles, or wood over 
wood, find out whether edging boards, Fig. 40 ? 
have been fitted at the gables and in the valleys 
□long the caves. Frequently this essential de- 
tail is omitted in re- roofing. Composition shin- 
gles laid without edging boards are apt to be 
stripped off at the gables and eaves by a high 
wind, necessitating a troublesome repair. 
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Revolving Sprinkler Cutouts Give Novel Effect 




Miniature cutouts of whales that give the 
appearance of swimming and "blowing” jn 
a lifelike manner make tills sprinkler a 
novel addition to other lawn and garden 
ornaments. Almost any t-i-in, wood or 
hard-pressed board can be used for the 
cutouts and top, and the base disks can be 
cut from %-in. stock. After assembling the 
two-part base, the sprinkler head is cen- 



tered on it and fastened securely with four 
cleats. A piece of galvanized iron or a large 
tin can, with the top and bottom removed, 
provides a shield to hide the head and a 
screw eye driven into the edge of the base 
makes a convenient method of hanging the 
unit on a wall when not in use. Also, the 
can or metal shield serves as a handy reel 
on which to wind the hose. 





Cover for Overflow Speeds Opening of Clogged Lavatory 



When opening a clogged lavatory or 
bath-tub drain with a plumber’s force cup* 
the job can be done quickly if an airtight 
cover is clamped on the overflow* This 
makes it possible for all of the air pres- 
sure to be forced down the drain pipe in- 
stead of allowing some of it to escape. The 
cover consists of several pieces of rubber^ 
cut from an old inner tube, two pieces of 
tin and a couple of stove bolts with wash- 
ers and wing nuts to fit. Bolt heads are cut 
off and the ends bent to form. L-hooks after 
which the overflow opening is measured 
and holes made in the rubber and tin pieces 
to take the bolts. 

— E. G. Machauer s Memphis, Tenn. 



CWhen lemons become dry they can be 
softened by immersing them in cold water. 
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'e Enlarger 



For illumination you use a IQO-watt 
floodlamp of the diffusing- type in which a 
silvered reflector is integiTiL About 3 in, 
above the top of the Limp a 5 by 7- in . opal 
glass is mounted so that it slides between 
two cleats. The center -support piece is lo- 
cated about 2 in, above this, and it has a 
hole in the center a little larger than the 
hole in the film carrier, which slides be- 
tween two guides screwed and glued to 
the undei ‘side of the center- support piece* 
Above it is the lens board, which is adjust- 
able for focus, and is connected to the 



V PLYWOOD 



TUST like printing in an ordinary con- 
^ tact printer, it's an easy matter to make 
one ‘-size enlargements with this small en- 
larger. Essentially it consists of a box hav- 
ing ^i-in. plywood sides screwed to end 
pieces and a center-support piece of Va-in. 
stock. The lower half of the front is re- 
movable while the top half is left open to 
permit insertion or removal of 
your camera lens, which you use 
for the enlarger, 
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center support piece by means of a simple 
bellows that allows movement, yet ex- 
cludes light from the upper portion of the 
enlarger. The bellows can be made from 
imitation leather and is cut as shown m 
Fig, 5. 

As the enlarger is made to suit your par- 
ticular earners lens, and is designed for 
enlarging to a predetermined size, there 
are two variable dimensions, A and B, Fig. 
3, that must be ascertained. These dimen- 
sions should be determined as accurately 
as possible. To do this you fasten the lamp 
to the base, already cut to size. Fasten a 
board to extend verti- 
cally from one edge 
and then screw or nail 
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the center support piece 
with the film carrier al- 
ready completed, to the 
board about 5 in, directly 
above the top of the lamp. 
Next T put your lens on 
the lens-board and block 
this up about an Inch 
above the center support 
piece. Then place a piece 
of tracing paper or cloth 
on the glass in the top 
piece and fasten this to 



the board about 10 or 12 in- above the 

center support piece, Fig, 1, New, by ad- 
justing the lens-board, you can get the 
picture (negative being in film carrier) 
in focus. If picture is too large lower 
the top and again adjust lens-board to 
sharp focus until the size of the picture on 
the tracing doth is brought to the dimen- 
sions you desire. After size and focus have 
been achieved, carefully measure distances 
A and B, which will determine the height 
of the enlarger and the proper spacing be- 
tween the top, the lens-board and the film 
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When making the film carrier 
^ be sure that, the two hinges are 

flush with the inside surface of 
the plywood of which it is 
I t made, To make a scratchless 

film track, remove a strip of 
I -j -- the outer ply on each piece as 
shown, ns wide as the film* and 
then glue in strips of velvet. 
To retain the film on this 
cloth track, fit a metal strip 
J I along each side of the recess, 

^ “■ {see Fig. 4) , in the lower piece. 
Also* be sure to cut a groove in one of the 
film- carrier guides so that the hinges pro- 
jecting slightly from the side of the carrier 
will clear. The removable front has a slot 
cut to accommodate the film carrier, but 
only a narrow velvet- lined slot is cut in 
the back to permit passage of the film al- 
ready printed. Ventilation holes in the 
sides* as shown in Fig, 3 should not be 
overlooked.. 
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carrier. When the three sides are screwed 
to the top and bottom, and the cleats to 
hold the opal glass are in place, again check 
for exact position of the lens-board before 
permanently screwing the center support 
piece in place. The manner in which you 
attach your lens to the lens-board depends 
upon the type of lens at hand. Fig. G shows 
how a standard adapter ring can bo used 
to hold a barrel-type lens. Critical adjust- 
ment in focusing as well as getting the lens 
at right angles to the negative is dune by 
four screws that can be tapped into the 
center support piece which should be hard- 
wood, Coil springs of suitable pressure are 
slipped over the screws and fit between 
the lens-board and center support piece. 
If you desire* each corner of the center 
support piece can "be slotted deep enough 
to take nuts to line up with the holes, in 
which the screws are driven — in this case 
machine screws. 

Details in building the top and the film 
carrier are shown in Figs, 2 and 4. A 
spring hinge on the handle will keep it in 
the raised position when placing paper on 
the glass* and in this position the pressure 
blocks will also be held out of the way. 
When the handle is brought down, the 
pressure blocks contact the paper to keep 
it in position before the switch is pushed 
in. An elbow catch is fitted to the under- 
side of the handle to engage the angle 
bracket on which the switch is mounted. 



Picture Hooks Hold Background 

Haw to hang a large drape against a wall 
to servo as a photographic background is a 
problem that can be solved with ordinary 



COVE MOLDING 




molding- type picture hooks. Attach three 
or four hooks to the end of the drape and 
use them to suspend it from the molding. 
The drape will lie flat and can be removed 
easily when no longer needed. 

—Louis Hochman, Brooklyn* N, Y + 



d <4 Oyster-ring” effects on fer retyped 
prints can be avoided if you first squeegee 
them under a blotter to remove excess Wa- 
ter before they are rolled onto the tins. 
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T>UILT from common electrical 
parts at a nominal cost, the 
lamps of this lighting outfit can be 
used separately or in various com- 
binations, Also, the unit can be 
packed into a fiat carrying case no 
thicker than the diameter of a pbo- 
to flood bulb. Parts needed to make 
it are sockets, shade holders, a 
3- way plug T an extension cord, a 
flash gun and reflectors ihal can be 
flattened when unhooked at the 
seam. To use the outfit as a 2- lamp 
flash unit, screw the plug into the 
flash gun and insert the lamp leads 
as in Fig. 1. If desired, an extra 
lamp for overhead lighting call be 
connected into the third outlet of 
the plug. When using photoflood 
lamps, unscrew the 3-way plug 
from the flash gun and connect it 
to an extension cord. Fig* 2; A sim- 
ple bracket, consisting of a short 
length of tubing filled with a holt and wing 
nut, permits the unit to be supported on a 
folding lamp or music stand. Fig, 3. To use 
the flash gun with a single reflector merely 
unscrew the parts required from the unit. 
Fig. 4 shows how the outfit can be used for 
an overhead bank of lights by suspending 
it from a support with cords or wire tied 
through holes in the ends. 
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Enlarging Meter Read Easily 
Through Flashlight Lens 




Enlarging meters of the grease -spot type 
can be made easier to read if a bullVeye 
flashlight lens is laid over the indicating 
window. This increases visibility from, any 



angle. The lens can be lifted between the 
lingers and used as a magnifier on certain 
jobs such as enlarging dense negatives. 



Skimmer for Photo Solutions 

This skimmer removes dust, fibers, etc., 
that collect on top of a photo solution left 
standing in a tray. To make it, bend a wire 
coat hanger into a rectangle and wrap 
cheesecloth around it. 




This Sturdy Lawn Chair Is Designed for Comfort 




J1G5AWED LAWN ORNAMENTS— 1051: Ten color- 

ful figures. Cal or ithi'mc of ^ach given. Yeu can 
increase your Income by selling such ornamenti 
at roadside standi. 25c, 

LOG-CABIN CONSTRUCTION — 91 fi: Two floor 
plans. Shows ho-w to make earner jo in Is. 25c. 
OUTDOOR FIR E PL ACES— 9 T 7 : Several simply but 
practical types, to match -other items in ra* k gar- 
den. 25fi, 



Lawn Chair— 1058: This chair can be 
built with a few hand tools. Plan calls 
for stock sizes of lumber. Curved^ slat- 
ted scat assures comfort Complete con- 
struction details and list of material will 
be sent postpaid for only 25c, 

OTHER GOOD SPRING PROJECTS 

DUTCH WINDMILL- 1059; Standi about 5 ft, high. 
Simplified design, 25e, 

FLOWER BOXES — 1061: Three attractive patterns,, 
designed far durability. 25c. 

LAWN CHAIR ON WHEEL5-97a: Light in weight 
and easy fa wheel fa any desired location, C us Il- 
ian extends aver both seat and back. 25c. 
ORNAMENTAL WOOD FENCE 5-640; Flv* artistic 
dllUgni for standard wopd stack- 25e. 

CIRCLFLAR ARBOR AND GATE-637^ Papular style 
anyone can build. 25c. 

LAWN AND GARDEN FURNITURE-920 to 922 incl.: 
Collection of design* far arbor»and-ieat combina- 
tion and swings. 3 prints 75e r 
TRELLIS SUGGESTIONS— 639; Six types that will 
help beautify your heme, 25c, • 

BARROW CHAIR 5-914: Two style t, Bu Fit for com- 
fort. Simple construction. 25c. 

12-FT. UTILITY ROW BOAT-707: Flat bottom, fa ur 
seats. Very sturdy design- Fine far boat livery 
rental purposes on small lakes, 25c. 



Order plant by number and title. Send po-tfeerd far FREE 123-page catalogue of 
popular mechanical boo^i and handicraft plans 

Dept 382 — Popular Mechanics Press, 300 East Ontario Street, Chicago, Illinois 
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SMALL BELT SANDER 



By Richard Hanscom 

liiis Licit- tension anil tracking 
adjustment, and uses sanding t 
belts spliced from emery cloth JE 



J7 1 SPECIALLY designed for the 
^ modelmakcr* this little Sander 
will save lots of tedious handwork 
in shaping liny parts. Although 
made to operate from a flexible 
shaft as shown, the sunder could he 
belt- driven by fitting the drive shaft 
with a suitable pulley. 

Cutaway views in 
Figs, 1 and 2 show how 
simple it is to make. It 
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is best to turn the 
wood drums slightly 
oversize so that they 
can be trued later and 
properly crowned 
when mo unted on their 
shafts. Short rubber 
bands cemented edge 
to edge across the 
crown of the drums 
can be used as nonslip tires for the belt. 
When soldering the drive-drum bearings, 
keep them at exact right angles in the 
brass side strips, otherwise the shaft is apt 
to bind. To drill corresponding bearing 
and screw-mounting holes in alignment in 
the wood and metal side pieces, damp both 
together and cut at one time. As shown in 
Fig. 6 t the drive drum is removed to make 
belt changes by loosening the setscrew 
in the collar which holds it to the shaft* 



and withdrawing the latter. L^shaped 
slots in the side strips permit lifting out 
the idler drum. Fig. 3 shows how the 
latter is bushed, and then centered on 
the shaft with a nut at each end r after 
which one of the nuts is backed off just 
enough to allow the drum to spin freely. 
Finally the little belt table is attached 
with two machine screws turned into 
tapped holes. The sanding belt will 
travel smoothly over the drums if the 
ends arc hutted at an angle. A eloth tab 
coated with flexible 
cement is used to join 
the strip, as in Fig. 5. 

Trackage of the belt 
is checked by turning 
the drums by hand 
first If the belt works 
to either side ? the wing 
nuts are loosened and 
the idler drum is re- 
adjusted as in Fig. 4. 



Duplicate Collars Cut Quickly With Double-Feed Setup 

Producing duplicate collars from a steel 
bar is a simple matter with this lathe setup. 
First, turn a collar to fit the lailstock spin- 
dle and machine a flat on it for attachment 
of a parting-tool stop. This is made from o 
piece of steel and has a square opening in 
the free end to take the parting tool. In use, 
the drill is advanced against the work after 
which the parting tool is set so that It just 
clears the left side of the stop opening. This 
determines the width of the collar and both 
tools can then he advanced at the same 
time as the drill will be stopped automati- 
cally when the parting tool touches the 
right side of the square stop opening. 
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Lumber Loaded by Backing Truck Under It 




By using these trestles, 
a lumber company of St. 

Louis, Mo., is able to load 
a truck with five to six 
thousand feet of lumber 
in 5 min. This permits 
them to handle their in- 
creased business, due to 
defense orders, with their 
regular truck fleet as no 
truck has to stand idle for 
some time while it is be- 
ing loaded a piece at a 
time H The load is merely 
piled on the trestles by 
workmen while a truck is 
making a delivery, then 
on its return, the driver 
backs under the new load 
and is on his way again. 

As you will notice* the front trestle is a ver- 
tical one that is pushed over easily as the 
truck backs under the load, which then 
drops onto the first roller of the truck body* 
enabling the driver to back under the en- 



tire load. When the truck reaches the rear 
trestle, which is braced at an angle of 45 
degrees to keep It from tipping 1 the load is 
moved the remaining few feet onto the 
truck with the body- roller hand cranks. 



Cloth Mat on Scale Platform. Recovers Spilled Grass Seed 



One seed dealer T who Filled many orders 
for small quantities of grass seed, found 
that frequently some of the seed was lost 
by being spUled on the platform of the 
scales as a bag was being filled. To avoid 
this loss, he made a cloth mat to lay on the 
platform* The cloth* slightly smaller than 
the scale platform, had a length of dowel 




tacked along opposite edges to facilitate 
handling it. When seed was spilled during 
the weighing, it was recovered easily by 
lifting the cloth and doubling it. to pour 
the contents into the sack. 



Economical Holder for Rock Salt 

To hold blocks 
of rock salt with 
the greatest econ- 
omy and cleanli- 
ness when provid- 
ed for animals in 
pastures, one 
f armor drives a 
length of pipe into 
the ground and 
drops a pair of 
discarded harrow 
disks over it as 
shown. As most 
blocks of rock salt already have a hole 
drilled through the center when they are 
purchased * this arrangement prevents their 
dislodgement by the animals and keeps 
them from being soiled on the ground. 
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Ash Tray Holds Paper Clips 
On End of File Drawer 




If you work in an office and do a lot of 
filing, an auto ash tray filled with a vac- 
uum cup will be just the thing to use for 
a paper-clip holder. The vacuum cup pro- 
vides a quick means of attaching the tray 
to a drawer front and the clips will be at 
hand when needed. 



Angle-Iron Guide on Metal Shears 
Helps Square Large Sheets 

When obtaining large sheets of sheet 
metal from the manufacturer, we find that 
the ends are sometimes uneven, and with 
the small square on our shears, it is almost 
impossible to square the ends accurately. 
To overcome this difficulty, we removed 
the gauge bar and bolted a heavy piece of 




angle iron on one of the extension guides 
at right angles to the knife. With this ar- 
rangement, it’s a simple matter to use the 
angle- iron guide and square the ends of 
several sheets in a short time, 

—Homer Sweany, Beech Grove, Ind. 



Feed-Cooking Kettle Supported 
By Old Auto- Wheel Rims 

Needing plenty 
of draft for a fire 
under a feed- 
cooking kettle, 
one farmer sup- 
ported it at the 
desired height 
with auto- wheel 
rims. Three rims 
were set in the 
ground at an an- 
gle so that the kettle could not slip off them. 



Level Fitted With Feet to Use It 
Accurately on Rough Surfaces 

For leveling 
concrete forms 
and other work 
where the sur- 
faces on which the 
level must rest are 
likely to be rough, 
one contractor 
fitted the level 
with a couple of furniture glides which 
served as feet. With this arrangement it 
was only necessary to clean a place on the 
work on which to rest the feet. 





Rubber Ball Used as Container 
To Carry Tacks in Pocket 

One window 
decorator who 
uses tacks in as- 
sembling crepe- 
paper decorations 
carries the tacks 
in a hollow rubber 
ball A short slit 
in the ball is 
opened by squeez- 
ing to remove the 
tacks as desired* after which it closes auto- 
matically; The container can be carried 
in the pocket with safety. 
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THOROUGH WASHING JS fMPORTANT 



Keep Your Car 

LOOKING NEW 



/^LEANING and waxing your car 
^ must be done correctly if the results 
are to be satisfactory. II the surface is 
coated with road grime or dried mud* 
wash it thoroughly, Fig. 3. Don't use a 
stream of water under high pressure. 
This will drive the dirt and fine grit 
right into the finish. Use a sprinkler 
head on the hose and open the valve 
Ices than halfway, directing die spray 
against the body at an angle. If you 
don't have a hose, an ordinary sprin- 
kling can will do. It J s better and quicker 
than a cloth or sponge, and thcrc*s no 
danger of scratching the finish. 

Immediately after washing and before 
the water dries on the surface, take up 
the surplus water with a chamois, Fig, 4. 
Then let the surfaces dry and you're 
ready for the wax. Use either the liquid 
or paste form. If you have time to polish 
your car frequently, liquid wax is your 
best bet as It takes less time to apply. 
However, it may not last as long as the 
paste. If you clean up the car occasion- 
ally, the paste wax is best as it leaves 
a thick coating that will protect the 
finish longer than the liquid wax, Both 
the applicator cloth and the polishing 
cloth should be of a coarse mesh, such 
as cheesecloth, or open-mesh polishing 
material which is woven especially for 
the purpose. You can obtain this cloth 
inexpensively at service stations and 
auto accessory stores. Never use an or- 



fOLD CLOTH 
INTO SQUARE 
PAD 






MAY, 1942 



139 




with a chcwnotA 



dinary cloth of tight weave for the surface 
will quickly glaze over* making it impossi- 
ble to apply the wax or polish it to a high 
luster. The applicator cloth should be 
folded into a pad of five or six thicknesses 
and about 4 in B square* Fig, 2. Take care 
that no abrasive particles get on the cloth 
and scratch the finish. 

Apply the liquid wax according to the 
manufacturer's directions. A cloudy, hu^ 
mid day is best for waxing a car as the 
wax does not dry too rapidly. If you must 
do it on a clear, dry day, work in the shade. 
While polishing, shake out the cloth pad 
frequently to remove the powdery accu- 
mulation, refolding to the same size and 
thickness. Polish with long, uniform 
strokes as in Fig, 8- Excessive pressure 
while rubbing is unnecessary. Both liquid 
waxes and polishes have the property of 
removing a certain amount of road film and 
dust as they are applied, Unless the ear is 
badly spotted with mud it will not be nec- 
essary to wash it each time you shine it. 
Simply wipe off the dust with a soft, dry 
cloth of the open- mesh kind: tightly woven 
cloth rubbed over grit is likely to cause 
scratches. Tightly-woven cloth has more 
of a tendency to pick up and retain tiny 
particles of grit, which then act as an 
abrasive. 

Applying the paste waxes is just as sim- 
ple and easy, if you watch the details care- 
fully. There’s no necessity for making a 
hard, tiresome job of it. You use the same 
applicator and polishing cloths, but with 
the paste waxes the applicator pad must be 
wet with water and then wrung out. In 
picking up the wax with the pad, hold the 
latter stationary and turn the can as in 
Fig, 5- Don't press hard on the pad, just 
lightly, so that it will pick up only a small 
quantity at a time. Now apply the wax in 
light, straight strokes as in Fig, 6, cover- 
ing only a small panel; never more than 
2 or 3 sq, ft. at a time. Then immediately — 
and this is the trick— follow with a dry 
cloth to spread the film of wax uniformly, 
picking up any excess. Have the applica- 
tor pad in one hand and the “following 
cloth” in the other as in Fig. 1. Let the wax 
stand for a minute or so while youYe ap- 
plying some to another small area. Then 
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rub down the first with a clean;, dry* pol- 
ishing cloth. You'll find that it takes only 
a few long, sweeping strokes to give a 
glass- smooth surface and a high luster. 
Don + t bear down hard on the polisher. 
Continue the same procedure and watch 
the timing between operations. That's the 
important thing in handling paste wax. If 
it gets a bit too dry before polishing, simply 
go over the area lightly with the applicator 
and polish down immediately. Or, if it does 
not dry fast enough, causing the cloth to 
stick and drag slightly, wait a little longer 
before polishing. On curved surfaces such 
as in Fig, 10, you can save yourself a lot of 
extra work by rubbing across them at right 
angles to the curve instead of up and down, 
or the long way of the curve. 

Chromium-plated surfaces are waxed in 
the same way as the body, Fig. 7. If youVe 
washed the car, be sure the chromium is 
thoroughly dry, otherwise you r ll have 
trouble in getting a uniform coating. Drops 
of water will collect on the lower edges and 
overhanging surfaces, and keep the wax 
from adhering and spreading uniformly 
over the plated surfaces. 

Wax and polish the dash and interior 
trim last. Fig. 9. Use a smaller pad and ap- 
ply the wax sparingly. On older ears that 
have not been polished for some time, and 
the finish is dulled and roughened, you'll 
have more work renewing it. First comes 
a thorough washing. Follow with a pre- 
pared cleaner, which comes in both paste 
and liquid forms, to remove the loosened 
pigment and discoloration. Cleaners are 
usually mild abrasives, so handle them 
carefully on corners and edges. Apply 
with a pad of the same cloth you use for 
the wax, rub Lightly, and stop when the 
finish begins to brighten up to its original 
color. After you've gone over the car, 
wash it with a gentle spray from the sprin- 
kler head and dry with a chamois. If there 
are still some dull spots use some cleaner 
and again wash away all traces of it, “Wash- 
ing with a sponge and neutral soap after 
the first cleaner application often helps. 
Then wash the whole car thoroughly to re- 
move the soap. Although it will still be 
dull the finish should come back to a fairly 
uniform color after this treatment. Under 



these conditions the paste wax is best* al- 
though either the liquid wax or the pol- 
ishes will give good results. Likely it will 
take two or more applications to build up 
a uniform luster. Proceed in the same way 
as you would with a newer car s except that 
possibly you will have to change applicator 
cloths more often as they are likely to be- 
come charged with loosened pigment and 
glaze over. 



ON CURVED SURFACES JtUB ACROSS 
NOT UP AND DOWN 
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Accurate Gauge foe Paper Cutter 
Made From Steel Tape Measure 




After making a number of mistakes 
when using my paper cutter, which is not 
equipped with a gauge* I removed the slop 
mechanism from an old spring-steel tape 
measure and mounted the tape on the cut- 
ter so that it could be used to set the paper 
stop accurately. The tape was held hori- 
zontally and fastened to the paper stop by 
means of a length of wire secured to the 
tape end and a small flat-iron upright 
screwed to the stop as indicated. To pro- 
vide fine adjustments, a turnbuekle was 
installed between the tape end and up- 
right, after which a pointer was fitted on 
the cutter frame so that the gauge could 
be adjusted accurately. 

— James F, Gardner, Chicago. 



Puller to Loosen Gib-Head Keys 

Gib-head ma* 
chine keys are 
loosened easily 
with this simple 
puller, which is 
assembled from a 
couple of washers* 
an eyebolt and a 
short length of 
pipe. In use, it is 
only necessary to 
slip the bolt eye over the key head and 
place the pipe end against the shaft, as 



indicated, so that pressure is applied on 
the key by tightening the nut. If welding 
facilities are available, a steel plate may be 
welded on one end of the pipe in place 
of the large washer to provide greater 
strength for loosening the toughest keys 
without bending or marring the heads. 

—Tom E, Dougherty, Torrance, CaliE. 



Tight-Fitting Pulleys Removed 
With Two C-Clamps 

Next time you 
have difficulty in 
removing a tight- 
fitting gear or pul- 
ley from a shaft* 
try this impro^ 
vised pul 1 e r, 
which is nothing 
more than a cou- 
ple of C-c lamps 
and a hardwood 
block fitted with a bolt and nut as shown. 
In use, both clamps are hooked over the 
gear and the hardwood block centered on 
the shaft end so that tightening the clamps 
applies pressure behind the gear. 



Surveyor Uses Bottle Caps 
As Markers on Highways 

When surveying roads and streets paved 
with asphalt or similar material* one group 
of surveyors uses bottle caps as markers 
on the pavement. The caps are held in 
place with long nails, and were found much 
better than chalk marks, which were eas- 
ily erased by traffic. 
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Handy Siphon Wets Sponge to Clean Windshield 




In private garages where a water supply 
is unavailable, this handy siphon will be 
just the thing for wetting sponges and 
cloths to clean the windshield, headlamps 
and windows. It consists of a 1-gal, jug 3 a 
cork, and a glass or metal siphoning tube 
fitted with a length of rubber tubing. Flow 



of water is controlled by pinching the end 
of the tube, and the stream is stopped by 
raising the tube above water level. When 
the siphon is not in use, the end of the 
rubber tube is hung on a wire hook slipped 
over the jug neck. 

—Walter E, Burton, Akron* Ohio. 



Maps on Truck Doors Help Driver Locate New Customers 



When fastened on the inside of delivery- 
truck doors as shown, city and state maps 
are always at hand for references when 
serving customers. Drivers can mark reg- 
ular routes on the maps for convenience 
and new customers are located easily be- 
fore closing the doors after a delivery. 

Heel Plate on Auto Accelerator 

Made From Rubber Ball 

To help a wo- 
man driver keep 
her foot on the ac- 
celerator when 
wearing high 
heels* one motor- 
ist fastened half of 
a hollow rubber 
ball at the lower end of the accelerator as 
shown. The ball serves as a socket in which 
the heel is rested. Being flexible, the sock- 
et will not mar the heel, 
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Writing Supplies on Cardboard 
Carried in Suitcase Lid 



so that it will slip Into the hardy hole with 
a spring action. The flat iron will keep the 
plate in place, yet allow it to be removed 
or replaced easily. 




Hie trouble of digging through his suit- 
ease for stamps, envelopes and other letter- 
writing supplies is eliminated by one sales- 
man who keeps all these items on a large 
piece of heavy cardboard that fits snugly 
inside his suitcase lid. Half of the card- 
board accommodates a blotting pad while 
the other half has envelopes of various 
sizes glued on it to hold stamps, paper clips, 
etc. Besides keeping these supplies togeth- 
er^ the cardboard also serves as a handy lap 
desk when traveling on a train. 



Removable Steel Plate on Anvil 
Avoids Chisel Marks 

If you place a steel plate on an anvil 
while using a cold chisel, fit the plate with 
a piece of flat iron bent to the shape shown 
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Feed Basket Set in Old Tire 
Not Easily Overturned 

To keep an 
mal from over 
turning its fee- 
basket or water 
bucket, place it in 
the center of an 
old auto tire. This 
serves as a good 
base which will 

last indefinitely- 



Auto Transmission Serves as Jack 
To Regulate Speed of Elevator 




One farmer rigged an efficient speed 
jack from an old auto transmission to drive 
his grain elevator at the required speed 
with an engine. The transmission used 
was of the type having a torque -tube drive 
and the enclosed shaft was used as a drive 
or “tumbling 11 rod* the outer end being 
connected to a universal joint on the ele- 
vator. A belt pulley was fitted to the 
splined clutch shaft on the opposite end of 
the transmission and the whole unit was 
mounted on an improvised frame of wood 
and angle iron members assembled as 
shown in the illustration. 
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Extension for Truck Body to Haul Long Loads 



By fitting this folding 
extension on the body of 
a small truck, one lumber 
company could use it on 
deliveries consisting of 
only a few long boards or 
planks that would be too 
long for a short body T thus 
saving a trip for one of 
their large trucks. The 
extension is made of large 
pipe and fittings, and is 
pivoted through holes in 
the sides of the truck. 
When not in use + the ex- 
tension can be folded for- 
ward toward the cab 
where it lies fiat on the 
bottom of the body out 
of the way. 




Combination Square and Yardstick to Mark Large Work 









.ting Board 

licks to pick at 
side of their bro 



If a carpenter’s square is not at hand 
when you want to mark a plywood panel, 
a yardstick and a combination square or 
try square will serve as a substitute. The 
blade of each square is just long enough 
to keep a yardstick straight when held 
against It firmly while marking across the 
stock as shown. 



A handy rack for your woodturning 
chisels may be made by splitting a length 

of garden hose 
and tacking 
halves back to 
back on a shelf as 
indicated. T h e 
chisel blades 
wedge between 
the hose surfaces 
where they are 
easily removed or 
replaced. 



Split Sections of Rubber Hose 
Make Rack for Lathe Chisels 



Tar Coating Prevents C * * 

' ' Insulating 

i,i« uauH ol small c 
insulating board on the 
er can be avoided by coating the board 
with tar. Asphalt roofing coating is ideal 
for the purpose, and should extend to a 
height of about 20 in, above the floor. 
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From crude beginnings 
such as I lif! I ttt lelhe r 
modfirn m* IpM tirn i n g 
lathes have developed lo 
machines af high preci- 
sion. Mdnslcr at right li 
what Henry Furd calls his 
"walch maker's lalh& r ' 



Times of information ha ve been written on 
those subjects pnd obviously a comprehen- 
sive coverage of lathe practice cannot be 
contained in li single article on the subject. 
For this reason it is suggested that a num- 
ber of textbooks be purchased, which will 
give you information covering the entire 
field. As this information is so readily 
available, and also because many articles 
have already been published in Popular 
Mechanics regarding various phases of 
lathe practice, this article will only give 
general data on terminology, methods of 
testing a lathe for accuracy t how to tackle 
some specific problems such as the turning 
of eccentric bearings on crankshafts, 
mounting small and large-size tubing, 
cross-drilling, taper- turning and filing, be- 
sides giving a few useful hints for lathe 
operators. 

Keep your lathe accurate; It's a good 
idea to test your lathe frequently because 
its accuracy is of the highest importance. 
When testing the hcadstock and cross slide 
for squareness, some machinists regularly 
take a chip off the faceplate. However, it is 
preferable to make ail 8 -in. auxiliary face- 
plate such as is detailed in Fig. 2 + which 
will prove valuable fur many jobs besides 
making this test. It should not be less than 
in. thick. Two holes for locating pins and 
two for machine screws are drilled through 
both the auxiliary and the regular face- 
plate so that the auxiliary plate can be 



Fart 3 of series dealing with basic 
machine tools and how to use them 

A FTER getting acquainted with the parts 
11 of a metal-turning lathe and the fun- 
damentals of lathe operation, the prospec- 
tive lathe operator should undertake a se- 
rious study of various phases of lathe prac- 
tice such as correct centering, methods of 
mounting work, technique of sharpen ing 
and positioning tools, cutting speeds, how 
to use precision measuring instruments, 
characteristics of metals to be turned, 
screw- cutting, taper-turning, boring, 
knurling, grinding, and the use and care of 
lathe accessories and attachments. Vol- 
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att.aeh.erl easily in a few minutes, Th c two 
screw holes in the regular faceplate are 
tapped. After the plates have been assem- 
bled, a very light cut is taken across the 
auxiliary plate* the test for squareness be- 
tween heads lock tint! cross slide is made 
with a machinist's rule or straightedge and 
a piece uf paper .Gill in, thick, as shown in 
Fig. 1. The edge of the rule is held against 
the plate and if the strip of paper Can be 
pushed under the rule at the center of the 
plate, the surface of the latter has a con- 
cavity. A .001 -in. concave surface is per- 
missiblc* but not a convex surface, which 
is indicated if you can slip the piece of pa- 
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per under one end of the rule when the 
other end and center contact the faceplate 
snugly. If the test shows a convex surface* 
it will be necessary to make a careful 
cheek- up of the cross-feed slide and also of 
the hcadstock if the latter is not equipped 
with roller bearings. 

In testing for accuracy of alignment be- 
tween the deadstock spindle and the ways* 
you can make use of an accurately finished 
bar fitted to the spindle bore as shown in 
Fig, 3. This test requires a dial indicator. 
The bar should be made as shown in detail 
A of Fig, 4, With the dial indicator attached 
to the tool holder of the carriage, the test 
should be made at both ends of the bar. 
vertically as well as horizontally. There 
should not be a variation of more than 
,001 inch. 

Another testing bar such as shown in de- 
tail B of Fig. 4 is used to make the boring 
teat, A cut about ,003 in. in depth is taken 
across the bar, and if micrometer measure- 
ments show only .001 in. or less of taper* 
boring results should be quite accurate. 

The head stock -tailstock alignment test 
illustrated in Fig. 5 S is made with a bar 
such as the one shown in detail C of Fig. 4. 
This bar, which should be finished with 
precision, is used to check up wear of taiU 
stock resulting from constant sliding ac- 
tion. A variation in height of .001 in. or less 
shows a very good condition an this respect. 
Although a .002 or .003-in, low tail point 
will not affect straight turning badly* it will 
be a handicap when tapers must be turned 
accurately. If you are in the habit of turn- 
ing tapers by offsetting the tailstock, it is a 
good idea to check alignment after return- 
ing the tailstock to the center position* by 
means of a testing bar such as shown In 
detail D of Fig, 4, the bar being set on cen- 
ters and its trueness checked with the dial 
indicator. Note that the testing bars A, R 
and C arc tapered to fit the headstpek spin- 
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die while D is intended for use be- 
tween centers# 

Turning crankshafts: Crank- 
shafts made in large quantities are 
forged* but in smaller lots they are 
turned from billets with the use of 
thro w T - blocks. Throw-blocks con- 
sist of two identical and usually 
square pieces of steel machined as 
shown in Fig, G 7 after which they 
are hardened. One side of these 
blocks is bored for the turned end 
bearings of the shaft On the op- 
posite side are center-drilled holes 
corresponding to the throws in the 
shaft and their offset in relation to 
its center. Single or triple-throw 
crankshafts such as shown in Fig. 

7 can be turned by the procedure 
shown in Fig. 8, The idea is to 
scribe the required number of 
evenly spaced lines at both ends 
of the periphery. This is done by 
Fitting the shaft with an impro- 
vised dog, using the dividing 
means of the headstock and then 
scribing with the end of the tool 
bit. These lines must intersect 
others on the ends of the shaft 
drawn radially with the centering piece of 
a combination square. Tims, a circle cor- 
responding to the desired offset or radius is 
formed on both ends* and throw locations 
are prick-punched accurately and then 
center- drilled. It is well to undercut in or- 
der to differentiate intermediate bearings, 
end bearings and throw bearings. To turn 
a similar crankshaft, take the intermediate 
bearings first, main bearings B and C next, 
and shift to throw centers for D, F and F, 
Bear in mind that you must bolt some 
scrap piece onto the faceplate to properly 
counterbalance the work. Each throw re- 
quires a new balancing set-up. All throw - 
bearings and intermediate bearings should 
be rough and finish-turned with the same 
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set-up. It is advisable to 
leave the end bearings 
slightly oversize previous- 
ly find take a final cut. No 
counterbalancing is needed 
for concentric bearings. 

Avoid waste by using 
tubing: Great savings in 
material are possible by 
using seamless steel tub- 
ing, which is available in 
many diameters and Wall 
thicknesses to meet exacting industrial re- 
quirements. The economy lies in the fact 
that internal and external dimensions in 
premachined state are very a constate and 
an ample variety of sizes permits machin- 
ing with a minimum 'amount of waste. 
Sections of thin- wall tubing to be ma- 
chined externally can be soldered to an 
improvised mandrel as shown in Fig. D, 
The mandrel must be turned perfectly 
straight to a very light press fit in the 1 ub- 
ing. The ends of the mandrel are undercut 
for soldering convenience, A cut of .005 in. 
can be taken this way with accuracy* 
Lengths of thin- wall tubing not exceeding 
4 in, can be lightly bored as In Fig. 10. The 
tubing Is clamped to a V-block and the 
assembly is in turn trued concentrically on 
the faceplate. Note the convenience of the 
tapped holes in the supplementary plate 



for boiling such parts to it. In such 
a set-up scrap parts arc bolted to 
the plate to counterbalance the 
V-block. 

Large -diameter and thick- wall 
tubing are frequently used for 
such items as collars* rc liners, 
sleeves, bushings, housings, ma- 
chine columns and hundreds of 
similar parts. For example. Fig, 
11 shows a piece of tubing, 8 in, 
long h 4 in, in diameter and having 
a 3-in* bore. The hole was re- 
cessed previously, leaving bear- 
ings at each end. The purpose in 
the illustrated set-up is to bore 
the bearings l Aft In. larger, but 
separately* holding both in perfect 
alignment. This work is not com- 
plicated and Is executed as fol- 
lows: As shown in Fig, 12, the 
tubing is held to the false plate by 
means of the strap and rod r the 
latter passing through the head- 
stock spindle and tightened 
with nut against a collar or 
heavy washer. The false 
plate should be about Ve in, 
thick, smaller in diameter 
than the regular faceplate 
and should have a hub for 
a .005- in. play in a cen- 
trally counter bored hole In 
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work: 
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the faceplate. Also, the false plate has six 
%-hi, tapped holes about % in. from its 
outer edge for lateral adjustment screws. 
The tubing is tightened against the false 
plate just enough to true up with the dial 
indicator by tapping ivith a small chunk 
of lead. The end against the plate is trued 
.first and then the indicator is moved to the 
front end. If there is any eccentricity here 
it is soon corrected by slight, increase in 
pressure of one or two of the screws posi- 
tioned opposite the high location on the 
work, which is done as illustrated in Fig. 
1L After tightening the nut on the rod and 
again checking for con- 
centricity, the hole is 
bored to desired size and 
the end of the tubing is 
faced. Then the cycle is 
repeated for the opposite 
bore, starting all over 
again after having re- 
leased the screws bearing 
against the faceplate* 

Boring- bar holder and 
cross- drilling set-up: A 
boring-bar holder is 
shown in Fig, 13. Such 
holders are most eco- 
nomically made of soft 
steel, cut to shape on a 
metal- cutting band saw. 

This saw is also of great 
help in cutting out disks 
that are to be turned to 
exact size in the lathe, 

thus eliminating consid- 

erable waste of metal in 
the form of chips. An arrangement for 
cross drilling is shown in Fig, 14. Using the 
conventional set-up to drill the end hole, 
the right-angle operation is done by 
chucking a drill in a small portable drill 
or grinder, bolting an angle plate to the 
cross-feed slide and then clamping the 
motor to the angle plate after centralizing. 



Any number of holes may thus be spaced 
accurately and drilled at any location on 
the periphery of a cylindrical part. 

Taper work: Turning tapers is a very 
important lathe operation. Much of this 
work is done by offsetting the tailstock 
center but Fig. 15 shows what really hap- 
pens when using this method, which obvi- 
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ously is somewhat detrimental to machine 
centers and also to center holes in the 
work. Many machinists prefer to use the 
compound slide as shown in Fig. l& t which 
results in a better taper due to increased 
rigidity. First rough- turn the tapers and 
then allow about ,010 in. for finishing cuts. 
Fig. 18 shows a lathe equipped with a pro- 
duction taper - 1 umhig attach m ent. This 
device is attached to the rear of the lathe 
and causes the cross-feed slide to travel 
parallel to its tapering adjustment. 

Shown in Fig, 17 is a taper- testing fix- 
ture which is dependable and economical. 
The setting is done with a plug gauge or 
with tape]’ shanks of drills, reamers or end 
mills. The chief requirement is that the 
bearing surfaces of both parallels be lapped 
into each other for accuracy. Recessing all 
taper shanks of tools such as shown in de- 
tail A of Fig. 4 is highly recommended h but 
it is not necessary to so recess lathe or 
other machine centers. 

Filing in lathe and grinding tools; Fig, 
shows the left-hand method of holding a 
file on work rotating in the lathe. This po- 
sition may be somewhat awkward at first 
but it is very effective in 
keeping your fingers away 
from the dog. Fig. 20 shows 
the usual position of the hands 
where they are likely to be 
injured. 

Getting tool bits hot when 
grinding them and suddenly 
dipping them in water is not 
good practice; it is a sure way 
to damage a high-speed steel 
tool. One way to avoid this is 
to provide a wet -grinding set- 
up as shown in Fig, 21 t in 



Wafer fed on grinding 
wheel keeps- 1-bdI bitv<*e! 
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which a stream of water is fed onto Lhe 
grinding wheel and a shadow tray is pro- 
vided underneath, the tray being connected 
to the drain. If you do not wish to connect 
directly to the water supply line, set up a 
5 -gat. can about 18 in. above your bench 
grinder. 

Turret attachments; Fig, 22 shows a pro- 
duction attachment for bench lathes, 
known as a turret head. It holds a number 
of different tools such as a center drill, 
twist drill, r earner t Lap, button die, etc., and 
saves considerable time otherwise con- 
sumed by replacing one tool with another 
when, using a chuck. Fig. 23 illustrates part 
of a larger machine known as a regular 
turret lathe, which is a high-production 
tool. 

Uexi month: Haw tc Use a Bench Shaper 



Flexible-Reel Slat Extensions 
Prevent Combine Clogging 

Under certain 
conditions straw 
tends to collect on 
the dividers of a 
combine harvester 
and cause trouble 
by clogging the 
machine. To avoid 
this, one farmer 
screw ed short 
lengths of old rubber belting to the ends of 
the reel slats as shown. The belting ex- 
tensions were allowed to project just far 
enough to strike the inner sides of the di- 
viders at each revolution of the reel. This 
sweeps the dividers clear at all times, pre- 
venting any accumulation of straw. 
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Supporting Bolts m Wet Concrete 

When it Is nec- 
essary to anchor a 
bolt in freshly 
poured concrete, 
one contractor 
supports it in po- 
sition with a piece 
of screen wire. 
First, the bolt is 
placed in the concrete in the desired posi- 
lion, then the wire is slipped down over the 
threaded end and the nut is started as 
shown. In this way, the wire serves as a 
float to keep the bolt in a vertical position 
until the concrete sets. 






Trap Door in Hay Loft Marked 
By Suspended Auto Tire 



Hung from the ceiling above the trap 
door in a hay loft, an old auto tire provides 
a good marker to prevent anyone from ac- 
cidentally walking into the door. Even in 
the dark it is possible to locate the tire 
which is swung aside when passing through 
the trap door. 

Ladder Serves as Handy Bench 
While on Small Jobs 

Instead of hauling a workbench along 
when working on small jobs, one carpenter 
uses his ladder and sawhorses to make a 
satisfactory bench. The ladder is placed so 
that one end butts against a wall or build- 
ing and a bench stop or hardwood block is 
screwed to one of the rungs for use in 
planing boards as shown. 
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Fabric "Brooms” on Hand Truck 
Clean. Path for Wheels 




On loading platforms and floors whore 
dirt or gravel may obstruct the wheels and 
make a hand truck hard to push, loops of 



fabric belting can be nailed or bolted to 
the truck frame to clean the floor in front 
of the wheels. The belting loops should be 
suspended so that they touch the floor with 
a firm pressure when the truck is pushed. 



Rocks Wedging Between Tires 
Avoided by Garden Hose 





Placed between dual tires, a length of 
hose of suitable diameter will keep stones 
and other objects 
from lodging be- 
tween tires on ^ 
dual- wheel truck. 

After cutting the 
right 
a 
o r 

spring and a 
length of wire in- 
side it. Make the 
spring - find - wire 
assembly a little 
shorter in .length 
than that of the 
hose. Put the hose 



in place and then stretch the spring so that 
the wire can be fastened to it as shown. 



HOW TO MAKE YOUR CAR LAST LONGER 





SAVE $100 

YOUR CAR 



Hore J * how you cem SOV* Ufafley and Milt da your bEl 
fa word Victory help wnsefvc essential war meiEtrid) 
and at the tame time add thousands of miles fa the life 
of your car. Popular Mechanics new automobile guide, 
"YOUR CAR/' give* you hundreds of easy, practical 
kink*- fldidflb ^ ■* filled with picture* and contain* hun- 
dred* of time, money and labor-saving short cut*. 

Would You Like to Know; 

How 1e double the hf< of your ifrmt , at explained by 
expert*? 

How fa save money on your gos and oil? 

The iecrati of picking a used car? 

How cronkccrfe draining* Can bp pul to practical ute? 
How fa cure electrical trouble*? 

How to build and equip your own midget trailer? 

All of these questions are simply and clearly answered 
iin thi* thoroughly practical book, together with hundreds 
of cithers which you tannat possibly afford to mUs, It 
ha* something for every driver, mechanic or garage man. 

Order your copy today, Postpaid in U. $1.35, or 
p<?y potman on delivery. Ou1*ide U. 5. remit with order 
$1.40, Your money refunded tf you are not satisfied. 
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Recorded Bugle Calls 
on P. A. System 



By P. B. WOOLLEY 



r^VEN the bugler is 
mechanized in pres- 
ent day national defense. 
In the dimly lit hours of 
the morning, at one of the 
large Signal Corps School 
and Replacement Cen- 
ters> a soldier reluctantly 
steps out of bed and goes 
to a turntable where he 
sets a needle on a record- 
ing and the martial 
strains of "First Call 11 
blare over a 20- speaker 
public address system, 
arousing the Post. 

With defense expan- 
sion requiring barracks to 



house thousands of men 
beyond n o rm a 1 peace- 
time strength, the area of 
such reservations has 
spread beyond the range 
of the powerful lungs of 
the chestiest buglers in 
the Army, despite the aid 
offered by giant megaphones through 
which they formerly did then' tooting. 

The P. A r system beats out the meter of 
the soldier's life from early dawn until the 
stars twinkle to the rhythm of 'Taps, 1 * 
Photo 1 shows Private Allen Richter start- 
ing a “First Call” recording; in No, 2 we 
sec Private James Maratta, of Columbus T 
Ohio, patrolling his post in the area where 
one of the 4-unit speakers is located. Pri- 
vate Richter is at the main control board 
of the system, photo 3, where he is making 
am amplification adjustment in preparation 
for Using the microphone. These soldiers 
and the P.A r system are on 24-hour duty 
and ever on Hie alert to carry out orders 
and inform the Post of any emergency 
which might arise. 

The 20 all-weather type 100-watt speak- 
ers are placed at strategic points in the bar- 
racks area and near the parade grounds. 
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“¥EEP"A.CrD.C. 



By E. L. Blanchard 



\/ERY smell, and always ready for instant use, 
* this tiny low-cost emergency receiver works 
on any 1 10 -volt line and helps you to keep posted 
on the latest news, air raid warnings and impor- 
iant programs when larger sets are not immedi- 
ately available. There are no batteries to go dead; 
you can tuck the set into your pocket for listening 
in at the plant, office or home at odd times. 

Rugged and ultraeompact, it employs a mini- 
mum of inexpensive parts including a hand“ 
wound coil. Assembled on the simplest kind of 
galvanized -iron base* formed by clamping the 
sheet metal in a vise, and housed in a miniature 
cigar box of well known brand, this “Veep” emer- 
gency receiver is one of the smallest all-electric 
sets ever designed for home consiruction. 

All base and ease details are given in Figs. 1 and 
2; the cigar box or plywood box of the same di- 
mension s, is covered with lightweight striped 
awning canvas and this is varnished to make it 
waterproof. Further details 
are clearly shown in the vari- 
ous photos, especially in the 
front view of the case in photo 
A which shows the metal dial 
plate tacked to the front cover 
over the mounting hole for 
the tuning condenser. Tile 
chassis base is mounted on its 
side in the box and is held in 
place by the nut and washer 
on the volume control shaft. 
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Drill and cut nil holes in the flat piece of 
sheet rnetal before bending it in the vige, 
It is suggested that the hole to pass the 
power cord should be drilled in the top of 
the base directly under the tuning conden- 
ser, rather than in the rear. 

A simplified wiring diagram* showing 
every part and connection below the base^ 
and all connections to the coil and tuning 
condenser mounted above, appears in Fig. 
3. The coil winding details are shown In 
this diagram; the coils are both close- 
wound in the same direction. The 20- turn 
primary coil is used as a tickler and is 
wound on the lower end oi the secondary 
over a piece ei£ Scotch tape, A standard 
Bakelitc or fiber coil iorm 1 in. in diameter 



{Continued to pcigo 181) 
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"Roll Your Own” 



All-Wave 3-Circuit Tuner 






(A) F r a nt vi«w of 
camplitffid 3-tirtuih 
lunar; (B) Floor view 
of lermin-al ptiiit-l- 
fC) StkrneH? (ir^uit 
liipgrqrn hi used in 
3-circuit receiver 
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\ NYONE can make a tapped -coil throe- 
^ 1 circuit tuner which is the heart of 
many .simple receivers designed for begin- 
ners and experimenters. This popular type 
of tuner has primary, secondary and vari- 
able tickler windings. It is tapped for short 
waves as well as for standard broadcast 
reception, and flexible tickler-coil leads 
provide positive contact connections under 
rough handling. A cardboard terminal 
panel simplifies receiver circuit connec- 
boris as each terminal is clearly marked. 

This three- circuit tuner may be em- 
ployed with a 350, 365 or 370-mmfd. vari- 
able tuning Condenser, and it is the same 
type that is specified in beginner's receiv- 
ers R-275, EL-289 and R-2U6, described in 
recent issues of Popular Mechanics Mag- 
azine. The parts will be found in practical- 
]y every radio experimenter's junk box, 
and cost only a few cents. 

The coils are all close wound in the same 
direction^ as detailed in Figs, 1 and 2. 
Standard size Bakdite tubing, with Ho-in. 
wall was used for the model; how- 
ever fiber or even shellacked card- 
board tubing of the same dimensions 
may be used instead of Bakelite if 
desired. The tickler coil is wound 
with a total of 53 turns; of No. 32 
enameled wire as indicated in Fig r 1. 
Drill a hole through the center of the 
small form to pass the 3^4 in* length 
of 14 -in, 20 threaded brass rod, and 
then drill two small holes near each 
end of the form to anchor the wind- 
ing, Scrape the enamel from the 
ends of the wire and thread it through 
the small holes. A 3 -in, length of 
flexible stranded doth-covered wire 
is then soldered to the anchored coil 
ends which are to go to the soldering 
lugs P and positive B on the card- 
board terminal panel as shown in 
photos A and B. 

Now prepare the large piece of 
tubing for the primary and tapped 
secondary coils. Drill the shaft holes 
94a hi. down from the top end s and 
begin the secondary ivinding % ln r 
down from this top end. Drill two 
small starting holes, and leave 3 or 4 
in, of wire at the start and finish of 
each winding. Wind the primary and 
secondary with No. 23 d.c.c. wire as 

(Continued to pago 183) 
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(A find B) Mutll-coupjer antehno syS- 
lem for aportmenT houses now in- 
dudes FM with noise-free broadcast 
□ nd short-wave reception, Roof in* 
stal lotion details are given tn pjg i* 
The radio receptacle multjcoupler unit 
is shown in photo A mounted in a 
dual receptacle outlet for each ■apart- 
ment, The onto fine transformer unit 
and other pari e appear in photo (ft). 
One of the largest eastern apart- 
ment communities has over 12,000 
such rad fa outlet* 
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plifier, rotary switch pro* 
■ vidci 4- point control, tD) 
Aids for code students: No, 
l is a code practice gficillo. 
tor with dynamic speaker; 
No. 2 an additional speak- 
er and No, 3 a compact 
earphone audio oscillator 
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Vr rB R r reducing line Voltage to small power pack, 

■ [^BPj / Tramformer primary leads are soldered to 
a screw plug. (G) Tapping hammer Vied 
to locate defective tubes and poor cannec- 
lions; check with resulting speaker npiia 

— — 1 fH; Many Jet owners rnere-aifr receiving range wirh this hr* 
directional two-antenna arrongoment. -Stations barely 
I m heord on one come in strong on the other. -Connect jwikh 

arm terminal to receiver antenna post 

EfiBBl C*) Handy 5-in-l wire stripper foal. ij. 
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$ (p) oscillograph machinery testing 
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ing of e loci roly He condenser mounting nuts; 2dn r Sloel 
socket provides room for pasting Jong lead terminals 
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Blackout-Panel Oscillograph 
Minimises E,ye Strain ~ 



combined with a 12 or 15 -in, speaker in n 
bass reflex cabinet, fi-equcncy -modulation 
(FM) programs are correctly reproduced. 



Portable Set of Advanced Design 

Operating on its own self-contained bat- * 
teries when desired, as well as when - 
plugged into a light line, _ _ , 

this portable receiver h 
brings in not only local 
stations but short-wave : 
radiocasts from foreign 
lands. It is equipped 
with two loops and a 5- 
iL telescoping aitenna. # / / 



Designed for use under adverse lighting 
conditions or in total blackness when nec- 
essary T this oscillograph employs a spe- 
cially processed steel panel treated With a 
non- radioactive luminous paint that re- 
tains its maximum luminosity for several 
minutes after exposure* to ordinary light.] 
The glow is the same color as the screen o£ 
the cathode- ray tube used in the instru- 
ment, thus minimizing eye strain. 



Compact Phono Oscillator 

When used with ppqn 

a modern record 

player, this tiny j 

unit is capable of 

faithful reproduc- 

tion through a ra- 

dio receiver with- TtBU 

out wired connee- JH f 

tions. With this 

same combination, 

owners of home recording phono- ra- 
can copy their favorite recordings. 



'Tweeter* Speaker Added for FM 

^ If you have a 

I IB S ki g o o d p properly 

baffled speaker 
you can add one 
' of the 



■called 

M tweeter speakers, 
which operate on- 
ly on the highest 
audio frequencies, 
and build up a re- 
sponse in the high 
range for full re- 
production of the 
wide band of frequencies available on FM 
broadcasts. Tweeter speakers are made in 
a Humber of different varieties and arc 
mounted in the manner shown. When 



BlueprlflPs cawring simplified radio canslructian or- 
liclcs in ihif- and past ilfgql am a va liable far 25e 
each, Many popular totted circuits to choose from. 
Original detailed ports IhH with names of supply 
sources, tan be obtained from Popular Mechanics 
Radio Dcpaj-lmflnl upon receipt of postage 



NEXT MONTH — Two Tubes Equal Four in an Economy T.R.F. Set. One of a fV) 
home series designed with a minimum of parts along simple standard lines. Has 
built-in speaker, good volume and range, and operates on 110 volts a.c. or d.c. 
Also — Home Receiver Sell Helps, and, A Micro lube Hearing Aid Amplifier. 
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CAR 



Helpful Wartime. Suggestions 
sponsored by General Motors 
and General Motors Dealers 



HOW TO GET 
THE MOST OUT OF 



Here's the Answer to your Questions about TAKING 
CAKE OF YOUR CAR IN WARTIME — this Profusely 
Illustrated 64 -page Booklet shows you Haw to 
Use your Car and How to Service It la Get the longest 
Possible life. And it's FREE — yours for the asking. 

O UR entire production effort in General 
Motors is now concentrated on building 
the weapons of vi^jory. 

We are not making any new cars for your use. 
But, with your GM dealer* we are definitely 
interested in helping you get the most you can 
from the car you already own. 

Months before Pearl Harbor, the Genera) 
Motors Customer Research Staff was busy on 
this booklet which has that purpose. 



the care of upholstery— it tells you how to get 
the maximum use from tires, batteries, brakes, 
clutch linings — gives hundreds of rips that 
you'll find mighty useful in wartime driving. 

This booklet will show you how to cut the cost 
of operating any automobile — whatever the 
make or model—htyw you can do yOur full part 
in saving tires, gasoline, oil and other essential 
materials. Our dealers stand ready to back up 
its suggestions with prompt and efficient 
service. 

It is offered to you entirely without cost and 
General Motors feels that it is the kind of help- 
ful, informative manual every person now 
driving should have. 

Ask any General Motors dealer for your copy 
today or mail the coupon below* 



Now that national need requires all of us to 
make the best possible use of our cars f this 
booklet earns a place alongside your First Aid 
manual i Civilian Defense pamphlets and other 
special wartime literature. 

It covers everything from gasoline mileage m 

General Motors 
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Mechanics of a Blackout 

(Continued from pcsg& 43} 



safe. Most subways are close below the 
street surface* and would be much more 
vulnerable in air attack than the deep- 
level tubes of the London system. 

Hotel managers scratched their heads in 
perplexity over the blackouts: Public 
rooms could be darkened by ^turning out 
lights or putting curtains over windows. 
Guests rooms* howler* were 'not under 
the management's direct control To pull 
the main switch and plunge the whole 
building into darkness was considered im- 
practicable. Though effective in results, it 
would hardly be in accord with the tradi- 
tion that guests must be handled with tact; 
moreover* there would have been a con- 
siderable element of actual danger in sud- 
denly cutting off all lights and stopping the 
elevators. Instead, ihe hotels distributed 
blackout notices to guests asking them to 
extinguish room lights or to pull down the 
curtains. Watchers outside spotted the 
windows that remained lighted and hur- 
ried messages were dispatched to those 
rooms to put cut or conceal the lights. 

Fire and police apparatus are being 
equipped w F ith shaded lights for use during 
alarms ^ In one city a guard was stationed 
at each fire alarm box in the downtown 
area to prevent any false alarms. At Se- 
attle the police radio transmitter was cut 
off when a light switch was opened during 
the blackout. No messages could be sent 
from headquarters to the radio patrol cars, 
fn another town, municipal authorities 
found they had 635 gas- burning street 
lights, each of which had to be turned off 
individually. At Toronto the fii 1 ® sirens 
were used to give the blackout signals. 
When a real fire occurred in a blackout. 



sirens of fire apparatus responding to the 
alarm were believed to be the '“all clear* 1 
and many lights were turned on again. 

While efforts here have 50 far been di- 
rected toward making blackouts complete, 
some authorities question the desirability 
of total darkness, Dr r Samuel Galloway 
Hibbcn, director of applied lighting for the 
Westlnghou.se Electric & Manufacturing 
Company favors “dimouts,* 1 leveling lights 
to the quality of moonlight. 

"Total darkness during air attacks,” he 
says, “can cause more civilian casualties 
than bombs. Normal eyes require about 20 
minutes to adjust themselves tp blackness 
ao that the faint outlines of objects can be 
seen at close range. Lighting of less than 
moonlight intensity does not make it any 
easier to find the city from the air nor to 
identify particular spots, but it does help 
greatly in preventing accidents^ 

To maintain essential traffic during air 
raids it has been suggested that police 
carry portable* shielded traffic lights 
strapped to their shoulders. A band of 
white is recommended for the bodies of 
autos and trucks with cat- eye slits in 
headlights and small running lights sus- 
pended under ihe chassis. Fluorescent 
paint excited by ultraviolet light can illu- 
minate subway entrances, police stations* 
bomb shelters, hospital entrances, fire hy- 
drants, cross-walks, curbs and clothing. 
Another development is a low-power ar- 
gon lamp with a reflector which would 
prevent the light being visible from the air. 

Blackout or dimoutp the problem is new 
to the people of the United States. We 
must learn what to do and what not to do 
when the sirens shriek. 



Training the Glider Army 

(Continued from page fl5j 



glider pilot maneuvers to keep his craft on 
or very near the ground until the plane 
gets into the air, keeping the cable con™ 
necting the two fairly taut, As the plane 
starts to climb, the glider pilot follows it 
until both are free of the ground. 

A sailplane towed by an airplane, which 
is the method visualized for mass trans- 
portation of troops by air T must be piloted, 
just as is the airplane. Piloting skill for the 
glider operator is essential, in order to re- 



lieve the airplane pilot of the excessive 
manual effort necessary for control of his 
ship, burdened as it is with the load at the 
other end of the cable. Moreover, improp- 
er flight or position of the towed glider- is 
likely to endanger the towing aiiplane and 
cause it to stall, due to its low flying speed 
on a towing job. From the towplane pilot’s 
standpoint, the first 1,000 feet of climb are 
the most dangerous. During this phase he 
(Conlinuod to 1641 
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must maintain as much air speed and as 
shallow a climb as possible. If he stalls at 
this low altitude, due to insufficient air 
speed, he has little chance to recover. 

But after 1,000 feet he increases his angle 
of climb t and flies dose to the stalling 
speed, gaining altitude rapidly in this way. 
All the while the glider pilot must give his 
tow pilot every cooperation. 

Ail" gusts affect the light glider greatly, 
so its pilot must watch the power plane 
ahead for advance warning, as the glider 
hits the same bump right on the heels of 
the tow plane. The glider pilot, thus fore* 
warned, cushions the action of the bump 
by nosing up or down, keeping the tow line 
at as nearly the same tension as possible. 

The most dangerous place lor a sailplane 
during a climb is down and to the left 
behind a towplane, where the propeller 
throws the air it displaces. Here the slip- 
stream and disturbed air create an area of 
turbulence so great that a sailplane that 
ventures into it is almost unmanageable. 
The best place for the sailplane is directly 
behind and even with the towplane, or 
slightly to the right and sufficiently high 
that the tow ship appears slightly behind 
the horizon. 

Major General Henry H. Arnold, chief of 
the Army Air Forces, revealed something 
of the army’s attitude toward gliding when 
he stated: “I have heard it said that the 
United States Army did not wake up to the 
military possibilities of gliders until after 
Crete. The facts aa-e that we have been 
studying gliders and their possibilities for 
a long time, but it takes a long time to set 
a large machine in motion." He said fur- 
ther that gliders “may spell the difference 
between success and failure” in many mil- 
itary missions. 

The Navy has ordered sailplanes utiliz- 
ing a new material, a wood-impregnated 
plastic, said to possess the advantages of 
not picking up moisture or fungus growth: 
of being light, durable, and capable of be- 
ing worked into any shape, and of having 
a f Tong fatigue limit” that enables it to 
withstand strains, twists, shaking and the 
like without cracking or chipping. Some of 
the Navy's gliders will carry 24 men each, 
some 12 men, and others two men. The 
larger ones will have a wing spread of 11Q 
feet and gross weight of 12,000 pounds, 
while the 12- place craft will have a wing 
spread of 88 feet and weigh 6,500 pounds. 
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due to off- center contacts, 
that this could be done by a certain convex 
curvature in the club face. 

Other high-speed pictures reveal to the 
player the futility of trying to gain extra 
length in drives through shaft whip at the 
moment of impact. Since the shaft is 
merely the means of imparting motion to 
the club head, the player's purpose should 
he to develop all possible speed before im- 
pact and then allow the club head to do the 
rest. The effort to employ the flexibility of 
the shaft to speed up the club head can 
only result in retarding the only effective 
striking force. During the short impact 
time, ,0004 second, the head acts as a free 
projectilej the ball springing off the face 
before the backward bend appears in the 
shaft— and before the player could even 
feel the contact 

Another outgrowth of the Spalding re- 
search technique is use of multi -exposure 
photographs for comparison of golf swings. 
For instance^ not long ago pictures of this 
type were made of an inexperienced go Irel- 
and of Bobby Jones. One point revealed 
was that the arc of Jones’s backs wing was 
wider than that of the poor player, result- 
(tofiifnufrd to page 166) 



m elraoce tc replace it. lp 



‘‘Who trj ya all the 
platan rings wiyhowl 
I never fraught tL ea t. 
in si? Ufa." 



* Take my advice, friends, and lain lb* Hfidlt millions 
who have bn? sicca learned thaJ Ike way la insure 
long engine life is la inslall now pislon rings — at first 
sign of oil-pumping or any other symplona of ring wosr + 

Gel Hasflngs Steel-Vonl 
PE Si on Rings, They 
tough on oil-pumping; 
gentle on cylinder walls. 

Any good mechanic can 
insiall lh«m — quickly and 
economically. 



HA$T1MC£ MANUFACTURING CO 
HASTINGS. MPCHFOAH 

M # i 1 1 riff M "c . cl C jintii. Ltfl. , T dtdh to 



hJglfi to Ustd Cof &u¥*r*r Alt III# 
cffioler If i t*i Sfecl - Vc-r»l' ftrCGi'idi* 
lioned. |l r f □ b*rter buy tf it fat 



MAY, 194* 



165 






PLAY BALL -KEEP FIT 

Th* Fretldfln! gf 1 hi* Up $. lid* qiv#n DftiehaEE th* 
50 ii^ndt ler '4J. Amtocin b«yi *nd mtn mu it 
b* — htalHi* — itrsfig — iJiduilri*ui, To ^nrk hard 

and qnl rcvj I Li, Amg-ri^dni myii hav □ tima '-d 

fiflai, and 0as*bafJ b thu All-Amsrkiii pro* 

vid«t the q-ltI I-b h for reJaKahi&n and aP she same 
lime bu'ldi strong, &i*aJthy bodies. 



Di MASS JO WILLIAMS MIZE 

Cho pte ygur b a b 4» 1 1 bat* 4 * thi CMmpipfti do 
end in*F*l on Hit Autograph of your Iflvg-rlt* 
planar and Me Famous Louli- 

ville Sluggrr TradamOrib oh 
tha bat you buy. FREE., A copy 
of "Famo-ui SFuqgvr Yoar Boo^ 
for 3 M2". Ask yo-ur dealer for 
a copy or lend in Ham pi 
duact tp DtpOrtm*nt P-31, 



LOUISVILLE 
SLUGGER BATS 



.HIlLERIEHaafiADSByC- 1 



BUILD THE U.S.S- 
CONSTELLATION" 




Th.^ olUvvt WflriMp a-flflat, 
or Ifie If.!, Na>F' 

1 AlHi'i'-nnHLu-^-n AT .-! atf-m li 1 U, f i'l t-h Ulf-rt 
(1 ”*(+*• *f Wi-urMl. 

1 -JT ■TiiLiSii meiLim jhi 31 u-lLfci Ciin-e.l hull. 
'< lii'Lnilnii blu^pn?ilH nEiii flttJua* leiuy 
[4 bi> |iu ri h.i!-,LiJ Kr-jiirate-ly , 

fi^ml tfiH? rroin] f^r 11P-I^ ejnnL**— 

S3: Lilu-.iiiiL'.-.l ]rasji.’is. 

A. j. 

IOO 2-1 Etowah Av«r.Ro^l dak. Hlcu. 



3r*r m £CA/MAsr 

Gririettujn iDIffictuin on. your c-uasra Ec-wn-J 4 new Of 
n*ad modi] oE your c ho Leo WjiIo $-Lvbirj dt-KTiptLon 
ct gniant cimera and (all ui whH ymi lint Wei’» 
3 oc troa MOVIE iyi STILL Ha r;r ^ng Tim. Dopt. p 



OMAN ELECTRIC PLANTS 



ALTERNATING AND DIRECT CURRENT 




E 1 . itikifR tuA^.L, w „r u C'iL y ]W Ltr^.iw FAllMsI. 
aCItOQtA THE..vr&LH l rimi.if: EUJUrDiivra . 

1 1 ||| I ill- |.-lliL*. FL*dl-:n SEotaTai, all .IpphxiiCiU. 
1 *a sme* mHUU-iu m ttaitk. 

VTi 'i *1 -□ M *jy — %|| V Kniunli t. 
i -mhlni-i in ■. 1. -□. C 1,|h*. 

^ -.1 jiliiil li-.il ScN-ErWIl-i, IS+ ap. 

& D4-HM - V i M IT.-:. I l_ IcCh LJY k Ul'EltATlDlN- 

ifi n :i lu Lirntplii# in... J- 

D. XV. ONAN ft SONS 

]C>i:.'l Huj.*h5i,n .ih.r,u. . .U hNNLAVm JA, JCCftjN 



ing from a more complete extension of the 
left arm. Noticeable also was a more effec- 
tive windup of his hips K which brought the 
hands higher to provide more potential 
power. In addition* the radius of his down- 
swing was shorter* through the retention of 
almost the full angle of wristeock during 
the early stages. And in the second half of 
the downswing, the uncocking of his wrists 
was seen to contribute to continually in- 
creasing speed of the club head. And final- 
ly* his relaxation after the hitting effort 
allowed the momentum of the swing to 
carry the club well around back of the 
neck at the finish,, The poor player's swings 
being much shorter after impact, indicated 
the player was still feeling tension. 

The difference of club-head velocities 
near impact also was evident* for in Joneses 
swing the distance traveled by the club 
between flashes was almost 55 percent 
greater. The pictures were made at about 
1/50,000 second, the stroboscopic light 
flashing 50 times per second. 

Still another development is the Spald- 
ing Stroke-ometer chart, a patented meth- 
od of analyzing multi-exposure photo- 
graphs by means of polar coordinate plots 
which make it possible to tell at a glance 
to what part of tho action any particular 
group of figures apply, A sheet of circular 
cross- section paper is laid on the multi- 
exposure photograph in such a way that 
the club head lies outside the cross-section 
paper. An appropriate scale is laid off on 
the paper and the numerical values of the 
property under consideration are plotted 
opposite the corresponding position of the 
club. For examp le s suppose the velocity of 
the club head is being plotted. Two posi- 
tions of the head give the average velocity 
between these two positions. Suppose, for 
a given pair of positions, that the velocity 
is 100 feet per second. Then a point is laid 
off in the cross-section paper midway be- 
tween the given positions of the head and 
at a value of the velocity which is 100 feet 
per second on the scale, A Stroke- ometer 
chart of Bobby Jones's swing, for instance, 
shows a steady increase in velocity for the 
downswing and a steady decrease for the 
follow through, with a sudden change at 
impact. Thus is revealed the symmetry of 
action desirable in golf. 

In these, and many other ways are high- 
speed photographs helping to improve 
sports— both equipment and player. 
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The Race of the ' 'Ironing Boards” 



(CenitFiued from perga 69) 

had spent $20,000 on the hunt in vain. They 




were given up for lost. About this time, 
soaked and bedraggled, in they came* It 
seems their boat had conked out, shipped 
a lot of water* and they had made the oil £ 
slick by bailing bilge water* Finally, a 
small fishing boat came along and the two ^ 
boys hitch-hiked a ride, towing their dis- , 
abled boat behind. They had gone far up ** 
the coast and in due time returned! /\ 

The Ironing Board Derby has been run 
just for the sheer sport of it — for the sat- 
isfaction that only a champion knows when 
his tired muscles rally for one last effort, j 
and he comes In the exhausted victor. Two 
large cups are presented each year, one fori 
the rider and onej for the boat operator, ! 



SPARK 



Bomb Rack Streamlined in Hull 
Lets Seaplane Release Load ^ . 

Difficulties of jettisoning bombs from the 
big h long-range flying boats are overcome \ 
by a bomb rack just patented and assigned 
to the Boa^ftg-Airccatt company. The bot- 
tom of a flying beat’s hull cannofbe pierced 
by doors to the bomb bays, and moving-*, 
heavy bombs out over the wide sides dis- 
turbs the equilibrium of the plane and may 
spoil the aim. Three Seattle engineers de- 
vised a way to arrange the bomb racks 
with their lower ends projecting over the t_ 
sides of the hull, the upper ends sloping - -j 
inboard to form an inverted V. The rack 
is enclosed in the sides of the plane, achiev- TV 
ing maximum streamlining. Downward 
openings are just wide enough to let the t 
bombs fall free, and there are guides to ~ 
keep the bombs parallel as they roll tow ;.j 
ward the discharge openings. 



More Vital- I 
More Dependable \ 
than ever/ I J 



ever 



V our car is a reaJ family 
^stL, and a useful friend. 
Treat le as such and it will 
serve you faithfully and well 
during [his cmeri'cncy, 
Spark plujfs are die heart 
and pulse of its engine so 
have she-m tested in d 

c] L-Lid-uni m regular inter* 
viJs, Replace old, worn- 
am ipark plujs wish ne»f 
Champions. 



Spark plugs put die kick in 
an j engine, and cbe men who 
drive and opera ce [he na- 
uoft'i leading fleets of 
and crocks know [his. They 
know, eod, ihat it's coacly to 
use any bu[ [he ht\i. TJue's 
why ctlpsC spe^ifyCbimpitjns, 
and a very guod reason why 
you should too. 



s\ Builder* 
PttenUe' 1 



Actual Sica V-Fto* l 

Champion spark plugs for model iras fusineS sbe the 
same depend able performance MS regular Champions. 
SilJment scaled. Sills mini dc insulator. Alldp o^kpoioi 
elcvurodci- for easy stHtiog, One piece copstcucupn. 



Opera Ears of fl cci * a L*o k n o w die ! m po f L.inre o f m a in - 
plninft iftiupmenE □! peak efficiency and reKul^elr 
t nspecL, clean and iJjusf spark pluj^s. Since (he s[ai-i 
Of a nationiL] competition mums Hcces. for economy 
and efficiency of Operation, ( ham pi on-equipped fleets 
have- won a biR tiiUiOnty of :ht‘ awards, 
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TO SAVE GASOLINE * KEEP YOU* SPARK PLUGS CLEAN 



SPARK PLUG COMPANY * TOLEDO, OHIO 
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How to Make Your Car Do 

(Cofilinuod frond page $5) 

up at full speed saves gas> brakes, and tires. 

For maximum mileage the tires must be 
kept at recommended pressures or even a 
few' pounds above. Don't drive on car 
tracks and don’t take turns at high speed. 
When a tire company test driver is told to 
see how rapidly he can wear down a set of 
tires he hunts for a high speed road that 
has plenty of sharp curves. Cramping the 
wheels against curbs and even excessive 
road shocks tend to move the front wheels 
out of line. The wheels should be checked 
for alignment occasionally, and at once if 
you notice the rubber is wearing unevenly. 

To keep your body paint in good condi- 
tion, keep it clean. Dirt picks up the heat 
of the sun and transmits it to the finish. A 
dust cloth can be used to remove a slight 
film of dust and the ear should be washed 
if dirt and mud has dried on it. Always 
wash and polish the car in the shade, when 
the car is cool;, and never use a gritty 
cleaner on the finish. Most chrome plating 
is very thin and should be washed with 
water instead of with a cleaner that may 
wear it down. 

Almost no one bothers about keeping 
the engine clean. Those who do h find the 
engine stays cooler in summer. In addition 
they have less trouble with dirt and dust 
in the generator, starter t and distributor. 
Once the whole engine compartment has 
been thoroughly steam-cleaned, you can 
keep it clean by scrubbing it with solvent, 
using an old brush. To be safe, leave the 
hood up afterward and be sure all the sol- 
vent has evaporated before starling the en- 
gine again. Under exceptional conditions 
air- borne dust in the carburetor has ruined 
an engine in less than 1,000 miles. Few 
people drive in such adverse conditions, 
but everyone should keep the air cleaner 
clean. It is recommended that the air 
screen be removed every 2 h Q50 miles, 
soaked in gasoline to remove the grime t 
and then dipped in oil and drained before 
replacing. 

The chances are you have known all of 
these hints, and the chances are, also, that 
you have failed to observe all of them. If 
you resolve to spend enough money on 
your car to keep it in good shape, and drive 
it reasonably, you will be surprised at the 
unexpected service it will give you. 



DON’T WORRY 

about war-time difficulties 
in replacing cracked or loose 
household or auto equipment 
. . . repair with SMOOTH-ON 




These days, you MUST keep your plumbing and 
heating systems, automobile, household utensil ti, 
tools and hardware in eddlI condition, because 
you will hud St bard or impossible to replace 
them until after the war, 

But don't worry on that score because, with a 
can of SMOOTH- OX No, 1 on hand, you can 
take care ol many repair jobs all around the 
house and car. SMOOTH -OX seals cracks and 
*iops leaks in holler^ radiators, tanks, heater, 
piping, etc. It also Ugh tens loose fixtures, han- 
dles, bolts, hardware, etc. Any handy man can 
apply SMOOTH-ON because it is easy to use 
and does not require dismantling of parts, heat, 
special tools, or previous experience. 

SMOOTH-ON has been a dependable standby 
of repair men and mechanics for over years, 
and today It 1? more m sent Sal than ever — a real 
necessity in every house. 



Our -Ors I m 

lVfl*.. T-ua... 1 1 1 
Anil l*rir*r farm tiont 
jr n- ii r Senior ht if 
lUMTbttry risen he-. For 
y«ir pnMciiuri, iriHl*! 
cm Sinutrtb-OJL, JirUfM 
bjf -17 Fuara -Art IlLti 
iilutIcuE.. 



FREE 

SEND THIS COUPON 

and wa m II mall yap r ABSOLUTELY 




FREE, A copy of nur lalHt Smooth- 
On H [usdbciLjk. A[\ PaKtfi packud with 
u&elul mlDrfliaflDn nit |iqw la make 
Uitlng rapakn. Coniaji'is U0 helpful 
diagramt. Mail il today [ 



S m Dill h - On M in LifatkUrifl-g Cd., D cpE- 37 
o7D C nmim uji i paw Ape.. 
jBr#*y City, N. J. 
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IF YOU'RE IN THIS FIX.. 




P. W. WILL 

FIX IT 



BROKEN FURNITURE can often 
be repai ret! perms n en tly , qu i ckly w i th 
ELASTIC WOOD [ Resets loose 
drawer pulls and casters, too. In cans 
or cubes at Paint, Hdwe. ( 10^ scores. 







Mows 



Trims Lawns 

In One Simple, 
Easy Operation 



Save Time 
Labor with a 

QNTAMOWER) 

Tired backs and. aching arms jus., 
prn i ft users of XforuiMtiwep. AJJ ihv drudgery 

of luwn mowing is jJi.jm- nfe-ay with _ Nun di a £LcS tvN'ight la f»uj;1i 
and pull- In&tenct, just 7 pounds i>f live th*l rin*e 

ffRtherB rhen culs the g rasa eloscLy, smoothly, and the 
correct heiefrG no matt inn; no alrca-kiriE; no clatter;, no 
ranks. Cuts a Ifi* swath ttiroush long erass, dandelions, 
spike grain and wi &cd*. Cuts t-JeIu up to wall*, \ vyuxv , trees 
ui* jk^jh; mi friutea to be trimmed by baud. Cutters 

are BROJ-sh&mTilnEr Built tft la^r many year** Guarani Fed. 
Thousands irt uec, Sold dSrsflt frum factory- Ct*fLs Unit, 
Write at once lor guarantee in-format inn prm Literature, 



MONTAMOWER DISTRIBUTING CO. 



J4ft Hsiiihmih Bide. GRAND RAPIDS, MICHIGAN 



"Tracer Bullets” of Science 

(Continued from pg g a 63) 

A similar technique is employed to 
measure the thickness of the oil film that 
protects metal sheet from which tin cans 
are made. The average thickness of these 
films is about six -million ihs of an inch. In 
other words, about 300 layers of the oil 
would about equal the thickness of a hu- 
man hair* To measure the oil film p a small 
amount of a sodium compound that has 
been made radioactive is mixed with the 
oil before it is spread onto the metal. When 
a Geiger counter is held near the sheet, the 
number of radioactive explosions indicates 
the thickness of the oil. 

Tagged atoms are likewise used to study 
diffusion of silver, the manner in which 
atoms wander about inside a piece of the 
metal. Knowledge of this phenomenon is 
valuable to such industries as metal plat- 
ing, since it can reveal how much one metal 
will "soak” into another. Careful meas- 
urements of the motion of silver atoms in 
solid silver and in solid gold have been 
made by Dr. W- A, Johnson* 

Chemical measurements can be made 
with the aid of tagged atoms, the tracers 
being employed to determine the exact 
amounts of chemicals required to complete 
various chemical reactions. For example* 
when magnesium chloride is added to 
phosphoric acid and ammonia a solid am- 
monium phosphate is formed. The problem 
is to measure exactly how much magnesi- 
um chloride is needed to consume all the 
phosphoric acid. Its solution begins with 
“tagging" some of the atoms in the phos- 
phoric acid. As magnesium chloride is add- 
ed slowly to the acid, the phosphorus atoms 
are released from the solution or mixture 
as solid material, leaving fewer atoms. A 
Geiger counter permits measuring the ra- 
dioactivity of the solution alter each addi- 
tion of magnesium chloride, thus deter- 
mining the percentage of phospho rus atoms 
remaining. With each measurement the 
radioactivity decreases until a point is 
reached where it nearly vanishes and fur- 
ther additions of magnesium chloride pro- 
duce no further reduction. In other words, 
all the phosphorus has been released. Plot- 
ting the results on a graph, the scientist is 
able to determine the exact amount of 
magnesium chloride required to combine 

(Continued to page 172) 
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REAL ENGINE VALUE 

The G. IT. Q. ib a miniature p;i&filine L-iipincr 
Hurt m illy operate*. Over iS-.OSiU sola lel 
the last year. Now Is your chance to huy 
Che 4V fin frnjtmmJ 19-3 2 model kit for *3,9'5. 
Absolutely cnwjiiitt* wUJn coil, ™iidcn5cr P 
plus, Instructions. etc. Only a screwdriver 
[litfdfrrt. h'ftr trfPUHi planta, iftldnet ears, #t-e. 

All fipJ-iH H-iJBirB-ntccrl ■ ^nd (miIjf J-l .— SHppftl 
CUiiatf C. O. D. aa?jte dsf. i-itri/1 /t) c f’wEJt 
efreteMs or ffc /i.r Cardiff £/ ft: u i-iwi f t'-il-s- 0/ 

jirirjtfi, Sen* sutif AofeSfr Cfent*. 

CHQ MOTORS, PrpE. 0, 4D Eait Cl «l, Kfrw Vorl( P N r V. 





ra-lupad and jprint*d,Tiva be: 

J, Ldf*-ttnid" enLarjj^mehW oil 

Ifi flhfirj>, d&*r pHatfl, ClT & llLl 



beao- 
CflfH 

d r ^ ^ J ™<* 

■ □Ttr-irir nn.nr.Fi, {dc^kE 1 r-rr|E'tt if ij«nrflq3] , J5e |hMU 

pwd. Cmilt, fi>f iin(iriEitatili: nc flmtJvtfl. HcprlfitB 

= c-Eich. Font 1 da? mqryiet, SitlflrHctjor* ffuaranC4MKi. 
3 S-H m phcoti Ultfn-flu^ irr4i In duvekip*d and vsjKir- 
feted — 71x4- rnnli prinip — 3b tripoBiircs St : 1 Si n [w>s Lire-x tiflc:. 

Hum photo r 

Dept. P-5. LnCfossf.Wis.li 



MAi LERS 



WORK 

Guaranteed 



BURN YOUR NAME. ON TOOLS 



ARKOGRAF 



PROTECT V OU R TOOLS FROM THEFT 

Wri '.r «i;b «:h-c IPJzi'IY hbj Jr*OiS ut Jriijn i:ij e^I 
'■.tiffiliUi if|i[ £nrit I:«jIa bnd luLruminu, cu par 
Lifc» wilinir nn T*T*r w .1 h Hti >>C p-nril. 

Compute OulRI S3-SO— Tripili Anrihin 

Iii E n^oat: i of ill i.>i!i ki-aij flicculM- in*. Wrtit* twji-r, 
JfffffiFJiF ??« C0 M 3B3TM, Slail SL, Pmlind. Drs. 





EW LOW PRICES 

• -miE Tcfinl* and RxilrenrLtmi Strings 



dlrnctirom i-Klory * fUJk Turin I j 

5L7llifi : : * Yli*i Sc. J-'j-j-uivh ■ Tl:i iLii* E'LlUpm-E-l-k 



H.E. WILLS CQ- 

i« 7 W. 4 >h.^ac^Vp s 

mar* Whs! 



C-t*lo( FREE 



FREE LITERATURE FOR TRAILER BUILDERS 

N ^•je up to dnte fncia- on ■u.-iarlil'^ mont re-lUblc 
I Hi/L ■ . y.r k :. r hLEo-JW:;. iLraw bniH. Used i *y k'. ‘j- 

trO-V'E, :«ic| IliriiL Kl ! r.pi Iii'T tfitrH. HfiKV tfl buLld 

Ln H|iunc lime, i^mpSvLc wDcKLnRt Bilk 1 Pflifcta 
■'iei 3 v 9-t-CWI- WfLL* F*r Freij Mt-inlipr*. 

tiftMMEfl BLOW TOOL CflHFflWT. P-pt. IQS, WliuiUU, WiE. 




DO YOU 



WANT a. permAaent bu*L- 
prnf^niiLaiL of you? 
iiwciJ Then ISECOSIE A 
I' O O T CORHECTIONJ RT. 
Eurnsnnft Ln tltlft greatly 
rtp-n-rl^d prnfexti.i nn run. utt 
hi |Zli *# Sr?tl-$1D0 -weeklr after a Fe^ wtfkx Sii-nnir ifnLnliifi — - 

nnt niedusil <■[■ dilraporilr ffK hii-th^r capital needed, nu Konds 

tu bny. 47tll vear. Write fnr fre-e hnokSet. 

Stephenson System of Foot Correction 

2ft hack flay ■ fecal! n-n r Man- 

BUILDfARCiWEIDlit mudM 

FUr Uifht or Work, ^0-200 ainpens. 

■^.Jnm^^lerl^ PLANS ItSt. Sh-ewJ Unlay uillI "liSJ 
VHJ’Ll JiLClU.de FtlEK OUT VM CaUiLdS, 

LtlAV MFO. Cfl P . 1347 Lej*y Sldg,,, 

Klin nee noli*. IMFhh- 

BRUSH PLATING OUTFITS 

fur Auioparlt, rlflecton, fauc-ttv, bkycifli. * 
w N& lank! netesidry. Free par1ic.gUr}, " 
GLfNMETAL CO,. AVE. m t DECATUR, ILLINOIS 






Efforts at Johnstm ha^ all hut strap- 
ped; the production of $tta-Herse ouLbuaid 
iriotors. For the most j>aru we are oiKa^^d 
in the manufLitLure of tMasential defence 



itemg in which. prect&Lon and DEPEND- 

[hLy ii 

JLtics h tralninjr 
fine equipment are ideally suited, 



ability are hig:b|y im^rt-ant; - nnd 
which Johnson facilUies, tralnin. 



y<mt Johrtswn dealer ;i9 m touch 
with the motor situation. He can 
help you with service— and noa- 
sihly m^tDFSp new or i.ig^, See 
him. He ts listed under ''Out* 
board Motors? 1 in your ctas- 
siJicd telephone directory. 
JOHNSON MOTOES 

4D4 E' E- H, sJ I [ X NO E D A D 
WAOO^CAN, ILLCNOtS 
Jubn^in M'l'loca al C&uhI*. 
raMfePfen^ CimujUu 



Thf hj?w Sea-Horse 

Kandy C hart, with 
cianujhit*. 1 Hk'tEilla 
nn 3M^ Ji^hminn 
jiLaCjar!! — bunt 



FREE! 




htrtp* 1^^ inicU r^i .'i i.y buol 
>uil *■> ■.■■' ■!*. I’- mi *6-#- 

1 . |. K ^Miil. Vi.^lii I . I.wm 

4 !.i - ' □ I. t.m I rupiMK i" i 1 
(Ukil LluL Ei.L ■ » iiu ! EDI <■>. i.u 
pr>-M'iT* |.|. f«nL Y»""rL* ’ L 
»l=jU 'iin l-y .-ir-.M:. 1 jufrl M 
bil Ehn LiniiivL QMCi j.>u rui J 
in '.'niJE li'vjFrm l^ir.* ' J'i'l 

P17i i&Cfv A lni/i-illT . . . 1^1 iul 1 IfT 

Uvk K4ini iQ "ML 

SLuidll i I'utL . . . ■■■■Ij | W" -■ >fc- 
i-j parti . , . MYST hW>« >«Lm|. 

Huily cUU inErhnrt 

■pi i?r:nCitlk iL diinllmK^ ^'lirtinfl- 
K-arira ec cnikiiiiaii. n, lhrill 
■ ir.ula yua. ■rbiii VLilJ vll * 
Id ju<±j luud. 



r 1 . flL r«Jrnl 2SIM*i 
Cvk-rF P .i f ^ ■ . 1 1 f'>nrfii i r 

□ REMEL MfG.cn. 

OruL. S112-E 
RACI N E . LV I SCO N S I H 
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wMOTO-SAW 



r 2 r_-. 1 i c 



HoliSCf F 



|ll.ir.i.-l VJ.iy* 



m ii I Li pi i ua 



C^psciy 



Sflfe AS ,1 Hand Saw 
JUST CUIQE IT I 



he Lir l in 1 r-nRbi nl 
51wk II Will Cur. 3a*S 
Ea i;->nr^^ nr ]r Wint^ 

Ee‘b -p.il . . . ■ -.14 ■■*. RlM 

P‘«il-! 1 F« , 2*r II iii- 

wiu> .jp t» i^rfin-ni 

J-. .-.I ■■■, . >| I -|H-' !•!■*" 'fl 

] i n.lJll V. Lr-I.jr eil U^'-rt*' 
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Svp&iJ&U&L 

8 INCH 

TABLE SAW 



A SEW SAW tbit tLfiH 
been ipcclilly de&Lgned L 

tc tiH-iit the requi rE-iiL&nts of these ■who raced a bsji 
rupjicd * 11 * to perform heavy diltj work far a moderate 
In vestment. 

Includes rrtzlity cKtrftS wllkli usuallj add many dollars 
xmr eoftt. Table fjiU'li&toftft are included tn 
wuAinp aurfotiC of fTslJi". The JEUftnl, apLitter awl 
tLnfct-klcfcfo&efc are luuitolLfrl with the TniLchine— not as 
cjctmi. All stiittltird equipment li included auch ni 
rip fence, mitre depth jibukc and tilt gauge. 

Includes aanie quality runterlftH and Eaanc prcchiotL 
workmanship Si our production MWB, SplnrJIe operate! 
an New Departure liu.IL Bearing- 





OUR Q METAL PRODUCTS CD 

DEPT.PM'I*‘Z6S3 N, KILDARE 

CH I CADO. ILLINOIS 



■ JSUPEB VALUE r !i 



Schools and Home 

Workshops 



BRONZE FOUNDRY 

HakQ rear ™n nruiirE* eT uliunlnum, pdjiiwt, Ikwi». ill nr. Fflum3ry 
ftr-o avuLLnlpla In Ultw i ixci icicluJim; 341MJ Dt'H. F. L]*BL Kur- 

nacw. III. 511, I21.IM. (3L50, f.fl.b. Kidih City. Free Circular- 

KANSAS CITY SPECIALTIES CO. 

P. o. Bom $033, Dept- P-21 HAntai Cltg, Wo. 



PAINT STRIPING TOOL 



"7 iyiif See ike Added Beauty 



Wlqhi 1 1 . If MEW T0QL -no4 * bruphl 4vtrY«ni '-in dsm den* 
like* ■■l-li pulaL L'p^-S Oil fl-UlOi, r.'-Jfl-T. HIV., lil^il wmIU. 

Ilun. 1 Jaul*UIII ^JPpii!"L >11 In-mP w^rl hlu.p |.r,-. n , i*. 

only *L.fl<l l-r fljmplfbG tool 

(or E>nl" 1-u-iE 4- l/li:' ■£* IvIh. [ 



u mm "Hii 

** 1 'Li 4 L 4 . -I 



At eaiy in Uwv 




1»r hlnWI 4- L/lfi" bA |BflD4. inrfuiLir.* ■ d|ui!- 
hhm iiU±*. Hi|r^n'.L=J: lei Lilli 1 tided, ALr. 



mm “■ .1 ■* ■ 

US 




u>£b fri'n-L. ■ ■ 1 1. 1 1 1 t 1 . cl ■. .vrlii|icr-S 

in-l^r-hhner ,iMr lljx urn ■.vkiL-' Ipi f.,r ■.i.l+r -.r 
pa 7 rnY.fr 1L1 i|m. 

PhI M at ni Crariimin iMri 0-F" Oil 

£«mH IrtT (Ml lftlar. 1 »T- lr y,\ - r..-.r 

MHPil^a IhiL yva hdvt r i-irh-irr hi- *£H m 

tWkULY fct- JfuUF “'34 V. J--I .,r M |J4 LwA ned “4'll 
rBdiiuJ yL'Ur i&uhty j..p. ;..|icl y. 

CJHLilHr.- H-'rOi Jwr In'rrfc. urd, w\r. 

WENDELL MFG, CD. 

! Mil N. A.hkRFid A«». ChluBt. III. 




OERSTNER TOOL CHESTS 

tiivfi tftuJji £■ nil clin-o. F'rL-L- CalaJo^ to machin- 

l 1^1 A dill LttCjliii^li i- rt> . 

1 GEHSTNER TOOL CHESTS 

442 CGlumbli St. QtylOti, Ohio 




IT'S FUN TO MAKE THINGS OF 



CONSTANTINE S MANUAL TELLS HOW TO DO IT 

* ■Hc-El nnfTDr axjwrt ivi]l ftnd many hc l|:fnL hhit« nml 1 1 1 

nn vpiu'i-rl ilk. wmhdnii IiIlI iiff, -aiIilikI ili.i1-: I ii^, r|i.-ril;,". , 

K-ie-. CanManilnD Harter hln-nnal T*i Wooilu-iif-ki-rH iiul 

J 111ft D*irftu.lrt 1 1- m.-Ii U- lltld LJJU:--; r..l l uiiT |lly 

■J . ■tlfT^re* i klniflH irif nmL iincs iii|r-pr?nt ILe-ina for 

ill yuu. AtJ. AT MONEY HAVING PR 1 CEEL A S cure-P (A 

T| :,ii|^lv Tiir iinyULlnU III WOOiJ. r^rfaftLI lhh iiP i|iinnl 1 1 f. 

II Bcrnd only JtSci In HlnHipi hit trim,. 2Sc rrfunaccl ce 
fj I cicnlltcd cm Eii’isL cirrtrr T.rriirjuL l nscs yu.i miilLl i. it - 

ALBERT CONSTANTINE A SON. INC. 

rax-i 1 . aaacn it. h<-w Yorh, n. v. 



completely with the amount of phosphoric 
acid he has originally. Application of ra- 
dioactive tracers to improve methods of 
chemical analysis has been worked out by 
Dr. Alois Langer + 

The tracer bullets and the atom -detect- 
ing instrument are useful to medical re- 
search men interested in the paths followed 
in human bodies by various food elements 
such as iron, copper* iodine and sodium. 
For example, if the scientist wants to learn 
where sodium goes, he mixes a little radio- 
active sodium with the sodium in the salt 
a person sprinkles on his mashed potatoes. 
Then as digestion and assimilation proceed, 
the Geiger counter traces the progress of 
the salt through the person's body to its 
final resting place as a part of the body 
structure. Since this artificial radioactivity 
is only temporary* it fades in a few days 
without causing any bodily harm,. But its 
use as a tracer of food elements has be- 
come a valuable tool in the study of cer^ 
tain ailments, such as goiter, tumors, 
anemia and leukemia. Work on medical 
applications of radioactive materials is now 
going forward in many research laborato- 
ries. Foremost among them is the Uni- 
versity of California where the work is 
headed by Dr. John Lawrence. Other im- 
portant contributions are being made in 
the laboratories of the Harvard Medical 
School and the Massachusetts Institute of 
Technology. 

Similarly, by putting tagged atoms of 
carbon in plant food and tracing them, bi- 
ologists have discovered that plants can 
make sugar in the dark—not just in sun- 
light* as once supposed — although the 
process is slower without light. 

In locating radioactive atoms of phos- 
phorus in steel* a simple ‘"camera” made 
of a tin can, two small brass disks and a 
screw clamp was employed. Although it 
had no lens, shutter or other parts usually 
regarded as essential on. cameras, the tin 
can recorded on photographic film the rays 
from the tagged atoms, thus revealing their 
location. This was done by molding a small 
disk of steel containing the tagged atoms, 
or tracer bullets. In a darkroom a piece of 
photographic film was laid cm each side of 
the steel disk, two small brass disks or 
plates were placed outside the film, the 
whole was clamped together, then placed 
in the tin can to keep out all light. The 
next morning, the can was opened and the 
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film developed, revealing light and dark 
blotches caused by rays from the tracer 
atoms. The light areas corresponded with 
little air pockets, or blow-holes, in the 
steel disk, showing the phosphorus had 
concentrated on the surfaces of these holes. 

This simple method can be used to re- 
veal the location of other substances be- 
sides phosphorus. For example, steel also 
contains small amounts of sulphur, carbon, 
manganese and silicon. Any of these sub- 
stances can be made into tracers with an 
atom smasher. 

But it is not always necessary to make 
atoms radioactive in order to trace their 
course. An atom sorter on wheels, known 
as a portable mass spectrometer, has been 
devised for sorting out by weight the mole- 
cules and atoms which are the building 
blocks of all matter. Research has shown 
that almost all elements contain a mixture 
of atoms falling into two or more weight 
groups. These weight groups are called 
isotopes, some of which are abundant, oth- 
ers very scarce. The atom sorter can de- 
tect and measure the percent of atoms in 
each of these weight classes, even when 
they are as scarce as one part in 100,000. 
Mass spectrometers have been the subject 
of research in university laboratories for 
many years but only recently has there 
been available for general use a portable 
self-contained instrument. This was de- 
veloped in these laboratories during the 
past two years by Dr. J. A. Hippie, 

The atom sorter docs its job by shooting 
the atoms around a bend in a glass vacuum 
tube up to a speed of a million miles an 
hour. Just before they start they are given 
an electrical charge- Then they pass 
through a chamber where high voltage acts 
on the electrical charges and shoots the 
particles to the other end of the tube. The 
curved end of the tube is encased in a 
powerful electromagnet which bends the 
paths of the atoms. The lighter the atom 
or molecule^ the more its path bends. At 
the other end of the tube, the percentages 
of particles of different kinds are measured 
with electric meters. 

One practical use for the portable atom 
sorter is as an accurate, high-speed gas 
analyzer for oil refining and prospecting. 
There are possibilities that the instrument 
may be used to discover new oil deposits. 
Another field is the analysis of gases for 
heat-treating and hardening steel. 
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They Shoot on, Sight 

(Continued from pag e 76} 

bridge or fortress. The third dimension 
qannot, of course, be translated to paper; 
but to the amateur viewing a Trivision film 
it appears almost alive, certainly alive 
with intriguing possibilities for both mili- 
tary and civil use. 

In the Signal Corps photography school, 
rookie cameramen learn the technique of 
operating cameras, the chemistry of the 
profession, mounting prints, even the 
choosing of photogenic subjects. In the 
training film laboratory the men arc di- 
vided into groups of scenario writers, ani- 
mators, film editors and cameramen; each 
receives highly specialized training in his 
line. Graduates are finally assigned to 
photographic companies throughout the 
army. Some are sent to 4L cover +! maneu- 
vers, although training films generally re- 
quire special arrangements on location, 
with close attention to details. If engineers 
are to learn bridging operations from the 
film, if gunners are to learn correct firing 
practice and tank crews the tactics of the 
“heavies,” the demonstration on the screen 
must be perfect. Some subjects lend them- 
selves especially well to animated draw- 
ings: thus the interior action and recoil 
mechanism of an artillery piece can be 
dramatized, or the invisible chain of events 
inside a vacuum tube can be given life, or 
a plan of battle can be pictured on an ani- 
mated map. Slow motion, too, can be em- 
ployed to teach an efficient march step, 
the scaling of obstacles, traffic flow or 
proper handling of arms. 

The night has a thousand eyes, and some 
of them belong to the Air Forces. Flying 
photographers at Lowry Field are trained 
to use high-speed and high -altitude cam- 
eras. bomb spotters, infrared and telephoto 
cameras, color and reconnaissance cam- 
eras, and the new technique of night shots 
from the air by the light of flare bombs 
synchronized with the shutter. 

Signal Corps photographers have been 
moving in a steady flow from Fort Mon- 
mouth^ school to assignments throughout 
the army. Whether it’s a pictorial history 
of War in the ’Forties that Uncle Sam 
wants, or a quick range on an enemy gun 
emplacement, or a sound movie to train 
aviation mechanics or tank crews, an army 
armed with lenses is ready. 
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Arming Civilians for Defense 

(Continued from page 31 J 



the guards should be instructed how and 
when to burn the gasoline. Or the gasoline 
can be made temporarily useless by dump- 
ing sugar, linseed oil or similar substance 
into the tank. Water will not do; it simply 
sinks to the bottom. 

Home defense units preparing to face an 
invasion should learn first how to take 
cover, Tom Wintrmgham, organizing Brit- 
ain's home guards, told his people the Bay 
Scouts could teach them how to find cover 
and to move with as much use of cover as 
possible. Raw troops, he said, are eager to 
fight and expose themselves too much. 
Learn to dig a hole when lying on your 
stomach* and to make u valuable trench 
out of a useless straight ditch by cutting 
slots in the walls so that a man can hide 
from lengthwise fire along the ditch. 

It was an army of farmers that fought 
the American war for independence; an 
army of home guards. Civilians today 
could not hope to oppose a mechanized in- 
vasion* but they could help with delaying 
tactics. And they can Jcarrc something 
about the use of weapons—^! rifle nr shut- 
gun* a pistol, some sort of hand grenade. 
To use any of those weapons correctly you 
must be able to gauge distance to the target. 

The hand grenade is a useful weapon for 
anyone. Any man or woman who can 
throw a brick should be able to do effective 
damage with a grenade. Actually a brick 
is not a bad instrument to start practicing 
with; lob it well up in the air to get distance. 

The local defense units in England were 
taught to press the trigger of a rifle without 
jerking or shaking the barrel. They prac- 
ticed lying prone, or crouching behind 
sand bags. They learned two essentials 
about pistols: first, never to assume that 
<l it isn’t loaded"; second, don’t expect to af- 
fect a man at 20 yards range with a pistol 
unless you are a gaud shot already. Unless 
you are thoroughly u^ed to a pistol, all you 
can do is wait around a corner or behind 
a door where you know an enemy is likely 
to come, then fire at point-blank range. 
Men who have never fired a pistol, how- 
ever, can fire fairly well as soon as they 
learn how to judge distance, to aim cor- 
rectly and to squeeze the trigger gently 
and firmly* 

Several methods of halting tanks have 
already been described. One other, some- 



times useful, is the antitank ditch. Dig a 
trench with one wall vortical and six feet 
high, the other wall slanted so that from 
ground level to the base of the vertical wall 
is about 15 feet, Bolster the vertical wall 
with cement, rails or tics, otherwise the 
lank could roll down the slope and grind 
away with its tracks until it has brought 
down enough earth to give it something to 
tread on and climb up. The sloping wall 
should he toward the anticipated tank at- 
tack. Near any tank trap or road block 
there should be bomb shelters. 

But ahead of the tanks come the motor- 
cyclists. If they can bo spilled off their 
machines, get to them quickly; grab the 
rider's tommy-gun or pistol before an ar- 
mored car comes along. If a motorcyclist 
is stopped down the road and there are no 
heavier vehicles in sight, the scout should 
be stalked with hand grenades. 

“No tommy-gun can possibly hit you at 
MO yards*” Wintringham told the English 
volunteers. (l At 200 yards it will not hit you 
if you are quick; at 100 yards or less it will 
cut you in half with bullets in two seconds. 
Keep this in mind when tackling parachut- 
ists or infantry armed with this weapon, 1 ' 
Machine guns are dangerous at a half mile 
or less but cannot drill through a strong 
brick wall, three feet of earth or any solid 
barricade. 

A house can be defended by knocking 
loopholes that command the ways of ap^ 
proach. Buckets of water should be handy, 
and blankets or curtains to cover the win- 
dows. These should be hung somewhat 
away From the windows so that the blast 
from a shell or hand grenade will not drive 
the glass through them. Two thick mat- 
tresses or a thick brick wall will stop a 
bullet. The home defender should be able 
to get into the attic* and to the roof If pos- 
sible. Ground floor windows should be 
heavily barricaded, and stout timbers held 
ready to bolsler a door against a hand 
grenade attack. And there must be some 
way for the defenders to escaper a “crawl 
trench” just deep enough to crawl along 
is sufficient. 

These are the new ways of war civilians 
around the world are learning. Behind the 
armies arc the homes* and in these homes 
men and women are preparing to .stand off 
the invading tide as it reaches their door. 
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Billions Waiting to Be Taken 

(Continued from page- 53 ) 

precaution to ensure the safety of the huge 
treasure — everything except getting it 
ashore. 

The gold and silver had lain aboard the 
cornered galleons several weeks when the 
British j joined by a number of Dutch ships, 
cruised up and went into action. Their 
troops took by assault one of the key forts, 
Then the fleet sailed full tilt toward the 
harbor barricade. With half a gale driving 
them, the attackers smashed through. 

Within 30 minutes the bay was lit by 
the glare of blazing galleons, fire ships and 
men-of-war. Exploding powder magazines 
flung burning brands across the scene. The 
British and Dutch tried to save the treas- 
ure, but- the Spanish commander gave or- 
ders that those galleons not sunk should 
be set afire. Next day the British sent div- 
ers to attempt to salvage some of the treas- 
ure, but they brought up little of value. 
Many salvaging companies have been 
formed since to raise this vast treasure, but 
they have recovered only about $20,OQQ,0G0 
in plate and specie. The $120,000,000 in 
gold and silver in Vign Bay is one nf the 
biggest unfinished salvage jobs in the held. 

In the 19th Century, the greatest loss 
was the destruction of the Turkish and 
Egyptian fleets by the European allies of 
Greece in the Battle of Navarino Bay, 
October 20, 1827. The commander of a 
Turkish frigate made the mistake of firing 
on the flagship of Admiral Sir Edward 
Cedrington, Commander-In-Chief of the 
allied fleets. Out of that shot grew one of 
Ihe most costly fights in, the annals of sea 
warfare. For 18 hours the air was filled 
with bursting shells and the rattle of mus- 
ketry, Fire ships spread havoc among 
close- packed ships. When the Turks and 
Egyptians surrendered, the last great bat- 
tle of wooden navies was done and $90,- 
000 1 000 in gold and silver lay on the bottom. 

Then came the 20th Century, and its 
huge share of sunken ships. There have 
been no losses to compare with the argosies 
of former centuries. There is not the same 
flow of actual treasure, but two of the more 
interesting wrecks were the “Merida” and 
the “Hampshire.” 

The “Merida” went down oET the Virginia 
Capes, May 12, 1911, carrying $5,500,000 
including the notorious “cursed 15, jewels of 
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the Hapsburgs. According to the story t the 
jewels were first filched from a Burma 
temple by Count Hans Hermann, He was 
caught stealing the gems by a native priest, 
and when he killed the priest a curse was 
laid upon the Hapsburg family as long as 
the jewels should remain in their posses- 
sion. Count Hermann was the first to die a 
violent deaths and madness, murder, exile 
and accidents have pursued the Hapsburg 
dynasty to this day. The jewels were given 
to Maximilian and Charlotte of Austria 
when they came to Mexico to build a new 
empire. Their story ended In a firing 
squad for Maximilian, madness for Char- 
lotte, Finally the gems were stolen by 
Forfirio Diaz, who attempted to get his 
treasures, together with 14 tons of silver 
to Europe on the “Merida”; but it was 
rammed in a fog and the Hapsburg treas- 
ure is part of Davy Jones's magnificent 
collection. 

The “Hampshire” carried $9,260,000 and 
England's famous Lord Kitchener, who 
was enroute as special wartime ambassa- 
dor to the Russian Czar in 1916. In the 
black night on the North Sea the “Hamp- 
shire” struck a mine and sank immediately. 

More than $3*000*000 is the value set 
on the treasure held by Davy Jones. What 
are the possibilities of its recovery? 

Eighty percent! And this may be ac- 
complished with the scientific deep-sea 
devices, queer robots developed during the 
last ten years. The day of the traditional 
diving dress has passed. The modem era 
of submarine treasure hunting began with 
the observation bell; then came the “iron 
man™ robot, which resembles some strange 
creature from another planet and which 
has a depth limit of 1,500 feet; this was re- 
cently followed by the toggle -jointed div- 
ing-sphere robot with a proved depth 
range of approximately 5 H 000 feet. 

Recent interest in gold as a result of its 
increase in value has directed attention 
toward the sunken caches where vast for- 
tunes are waiting the hand bold enough to 
stretch down through the dark pressure- 
packed waters to bring them to light again. 
With the ultra-modem equipment now 
available treasure expeditions may become 
one of tomorrow’s “big businesses.” Some 
day you may set out to find the wealth that 
has been spilled in the Seven Seas. It is 
still there — waiting for someone to take it. 
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Drpl. 2K04, I. lieu* N.Y* 
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j How You Can Help ! 

| "KEEP ’EM FLYING!" j 

i ★ [ 

i America needs TR AttfEti MEM — 

‘ now! — - to “keep ’tm fljing I” Get • 

the MftDEffN* PRACTICAL TRA1NI1SC y ou \ 

; need, at h»w east, in spare lime* ' 

, Start at once to become an expert 

{ TOOLMAKER j 

{ INDUSTRIAL FOREMAN j 

I AVIATION MECHANIC j 

j SHEET METAL WORKER j 

I AVIATION DRAFTSMAN j 

or prepare for advancement in 70 VLV ! 

. |irrst L iii Une of work. Turn to png^e 1 
i 1 jAmid juail the coupon ri^hl no w ! 




ALSO 



Plates CHROMIUM! 

GOLD, SILVER, NICKEL, COPPER ETC 
War Increases Dt-mant/— Vco Profil! 
New, patented. Invention mates portable 
big earnings AT HOME. Rebate auto- 
partt — wom artid^ in homci, staree* hoLcta, 

fra Liu ran E a F eIe^weIEi d arable* nnj r* I pew 
C30.1t af lELdal — iri5.h Dtmke qE bi 1 

* ■ - ■ 3 *1 ■ j; jl !' .-s.1 j / .. I _■ C ! 1. 



Pi<3 Fbtjp P 

Lfeax Etthtti £.2 to -55 nn hcKir in lifetime bual 
□Ca9. Small iO.VfistEb«it iLirla you in lr i rittfS?. 
Sttfidy repent. Machine can pny tor itwlf io 
w^-k. Smd TQT>AV for FRlfe ^AMTIE 
and LLlilFtratrd BQQKXE 1 furw ynu can lift y r 
a life Ifiet I rent jL buaiaras of YOUK OWN 
UptiHj aatiflAttl cuatoltJ*. Ad a* nsicd 
WARNER ELECTRIC COMPANY 

215 W, Dhi*St., Chicane, PIP., Dept, |DQ 



WAWIR MOTNC CDr, 215 W. MlllSt, tiHHffl. UT. a Dipt IM 

Ce Til I emeu: Send 1' ree Sample oxi d lllu .-.e i j’i l-:-> I LScKitCe L, 



JVvjm*. 



A ifnTpe jr. 
C/ly 



-SrrpJr! 



1 






WITTE DIESELECTRiC PLANTS 



Vmsr iiroiaent ihhtpy IpSH 
will buy a WITTE LliaL 
pi-pi L u L'fi.f 1 1 n W t ■ r ami light 
!er !e u K.W.tl. £?avf up 
tty T - . ' . . A 'riir.r- f-nr Evr-r.jf 
S r ell „ W r i t n L urf uy for 
finGFif'Ei f.3nn. iLtei'ature 
iiiEil ttume *5 f de&lfrr. 



WITTE ENGINE WORKS, 174 5 Oakland Avo .. Kant»s C%, Ms. 



I* 



■FLUORESCENT 

Wholesale Catalog ond Soles Kit 

gEtE YL Jl TAKING n.-NH Jjta; NDDOPY 



[R H 

■ P O ■ Lim J.. Ii-li LA-MPS INCLUBE& ^ silk ^*w.y 

■ ■ jisdurr. sii'nHstprtnn-l ^-ii-i-ih; iMir nn-'lal^, ft 4 yiwae 

^ mi! ill- 1 IV -IqiiT. UntEJ- fllf ■.■'■LTV LhS, L'lteCfc j 31 

r _ _ t'luurwuSiiiH «IIiTw WIT Fifigs TEH* 0WE3 

PR ICED r. J|«II ■■* ■i"-i : in 1 The IwLLur jeu K ll lllie ii- 

I T A ^ F I I ,l 1 

fact! CONSOLIDATED FLUORESCENT C 0. 7 INC. 

r Ao \ . ais w, nobth bank hjiiv«. cmicw 




PITT 5 THIS OTTAWA m ifrfilrkfftryau. 

__ MAPLE MOVIE Y 1 W uod La L-iil nal»:u. 

1 ■ ChM« ii'iEg ibrtll 10 II F.-.h«It b%f- 

* c ^ r - _ . H-iSIh |rnf-Rvi I lic-l^e- Ll"t 

5 ilp. Tfififiilw JtiP TiUliTf wnlfl 

*»r FREE 

OTTAWA MFC, CO, 

Wtfci>n 31., 



MOTOR DRIVEN SHAFT TOOL ■> •*"/ 

1 * 14 ” 



I 

L 



WPTM et hi C i L ■‘SPZ i. p^AkoPii i:i fer -PLHCER 
TIP" CONYH-OL. I ’-■■ I '-r :up -| -trUky, 

kffi''irn-i!.y, bIT -:I---I.i. I'«- ' ■■ FOI*EOOM m ■ vrsl 

nT| ;i, jl.iv, pLi (-'■Jr-*. tL~. I'm rx^tw rj^i. j,t i rj'lli'l-ICV 
Uh'|l. 1 *l/ a iK!*tf'l rk*. C*r|rtf5-i. C-^hiyv drill*. 1 1 ■ liL^_ 
pcML-^. jilmrp*lil, HO Li. rhndfl. r 7 ri#., rtr.j r4r„ 
lV'fctihup — iti-lulinr Mkl'c. 

vnnr -r-| L-i I .-. FRE E, ilii* E44FlCkte \ 

FcriJuyn Elftlrlr Eft., Eipp-t. S£>, 21 Park PI,. H. TV 








S Wile Range- Wide Vision 



BINOCULARS 



’475 



15 Day* FREE TRIAL 

Postpaid or C. Q. P. 

ti'DBLet ■: IJ ri 1 1 ■ 1 1? L-a wjlh .:p.» p.prL rl;rer«- fihUlVl 

I -I |ni,K i ! ..-i.nrJ far nil iiiU™ ud 

IJtji Jl ‘*^-.lhPr hinDrslanh GuiFiJitWML If b-uL 
uL^«rucUpd. ACEM WASTm 

Vogue ftlrt«ular Co- + MSD L flsHland. DepL EDI, Cfaluao 



«ye ?idthn [alr't ffnharEK 
PilijllDTl alut 15 HHJ, 



Smtj yuiE anti 1 it in F&vtihtr 
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"Veep” A,C.'D,C, Receiver 

(Contin ued f rom page 157 ] 

is used. If the builder does not wish to 
wind his own coil,, s midget Unshielded R.F. 
solenoid coil of the 370-mmfd, type used in 
T.R.F. sets may be purchased from radio 
supply houses and adapted for use. Fig. 4 
shows the schematic circuit diagram. 

The type 117L7-GT beam-power pen- 
tode tube is a dual-purpose type! one half 




[c\ 



RLp 



.1 MfQ. 



Fig.+ 



r-H 

tj V: 



is nrp. m nr, 

tltC-T. 



i3 iid 



-Y.LnA 



Switch 



HJit-TLiL ■Sdt^E.r 
wetqm ^uw 



being used as a detector and the other half 
as a rectifier; it operates directly off the 
110 -IIS volt power line without bulky line- 
cord resistances. The tuning condenser is 
a midget size t 140 mmfd^ mounted by 
means of an angle bracket, Although the 
parts appear crowded in the underside 
photo D, no difficulty will be encountered 
in wiring if the variable resistor (Ri) and 
the electrolytic condenser are installed 
last. A single soldering lug under one of 
the variable condenser mounting-bracket 
screws provides a common ground con- 
nection, Please note that no external 
ground is used. A detailed list of the orig- 
inal materials is available from Popular 
Mechanics radio department without 
charge, if desired. 

Operated in the vicinity of local stations 
the set requires an antenna only 3 or 4 ft. 
long. For greater range connect the an- 
tenna lead to any Ungrounded metal object 
such as a smoking stand, metal book shelf, 
hand rail or bed springs. For all normal 
purposes, the ,00005 mfd. fixed antenna 
condenser is satisfactory. However, where 

(Continued la pag^ 1 5 - 2 } 



WJ&n wofmi’flg feu 
Tcrptj floiinrf f Erica ffrO 1 
and Hb&Ac VVofjru 





W<ytm. 

Ifoun Do<f 

WRONG 

— yoifre sure to worm right if you follow 
the easy pictui-jzcd directions with Pulve* 
{the combination treatment) Worm Cap- 
sules, Here's why— 

YourdoRcan ha veT ape, Rou nd ( ase arid ) 
anti H*K>k Worms, any or all, at the same 




time! To worm for all three AS YOU 
ALWAYS SHOULD, especially Idpt- 
Hwnifs, YOU MUST USE 2 TYPES OF 
CAPSULES. No single-type capsule can 
expel LI'l-dbc- three; worms. Y an definite ]T 
expel them (including tapeworms) when 
you use the 2 types of capsules, lo be t^iven 
a bw days apart, in the Pul vex Worm 
Ca|Kule package. 

Worm ripliL; avoid worming wry ng fur ttwse 

weriiw; use FulvexCap- 

sulra. 2 ways; 

for puppies- for r1uK». 

Eir^'f, SO Cents. Double 
Bi?u [fackilgc75ccnU. At 
pel, dmjf, dtpL. & Lure a. 



PULVEX 

WORM 
.CAPSULES 



tills Ddj; Book 

tells, iLrj'.V Ih'mI | lp msc. 
train, Jum !^ 1 Iirt'nk 
jHw: hnw to k?vo indoor 
dcitfa more pep. Irmscr 
lift. Moncy-uving d it ts_ 



William tnD|Hr&N«phfwi,i|lt l 
imCliit?viANy,chkuA 




DRILL PRESS OWNERS 






HERE'S 1 TOOL WITH 5 DISTINCT USES 




THE 



ROTARY 



BARRON MULTI-PURPOSE 
WOOD PLANER 

Clint) I SURFACES * FiKEU 1 BEADS 5 *7 SO 

HOVT 3 ft B RQ on El * H Aft* I T J * T f ft & HI ■ MWim 

, J B11 &TEEL TOP AUXILIARY 

CBAytrls ANY drill prill nDtl I pflCCC Tipi C 
|n|a a lino uvlnfl, low Coil pl*n-f. UKII.L rntb} iflUL-t 
P/iDl-IlT, -feOVWnBr, ClC.. Slirf-hCtf fill- ilu " HOfl »q ih. n-L-L-lli wnrLir-i: 
all t*P« of tPUKh KFBlnod B«l ; llr e r r o^“^n.|^r^A l i'p l | 
knotty inriiicc-i Id -uj;at* sbitoUi- i. u rk-! vih- i mil «§*,! 
fluii. Sa Phi Cuarnntc-c-d Hnrmlusu t* r 
drill pm*-*. Thmiund? prf.vr tn n w. iDLD 
O W MONEY HACK CtTAKANTEL. Full 
rrfund 5 rdaiif tri-Bl. %\\ rpprd pr-rpn id 

fin rrcr-irvt nl *T.SG— *>r C.U.d. YOU 
HdK NoTnlMQ. Fih litanluf*. 
narru'i Tool £d.. A rch i ICtl a B . Bftril i L M it*! 
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”l#'s spring. He forgo# fo clean on# 
his radiator with Soor-FJus/i" 

This y 63r n «nf all years , don't risk a clogged 
radiator that can lay up ycur car. When 
you remove anthfre^ze, clean out danger- 
ous rust and sediment . Sani-Flush does 
it scientifically. Costs only a few cents. 

Don J t take chances on just flushing 
with water, Sani-Flush is thorough. Use 
it yourself, or ask ymu service station. 
Teats have shown Sani-Flush harm- 
less to any engine or fittings., when used 
according to directions on can. It*s in 
most bathrooms for cleaning toilets. Sold 
in grocery, drug, hardware and 10c stores- 
The Hygienic Products Co-* Canton, O- 

Sani-Flush 



cleans out radiators 





EASES STICKING WINDOWS 

Uau Oonr-Easc — iihe a cr&y&n — f(Hf ttliSfTS 
that stick or squeak . . . windows* doos-.4, 
drawers, latches and friction catches, zip- 
nera, sgfgw*. Clean* weather-proof, 

© long las t insr! — Door- E hsc MfrS-, 
Mu eke son, Michigan. 

In tltttfllle Mtttpluiip it HifdwBra, Airlc 
A 5 cc- 3 a ary, DcpE., and DIjuh Sturoi. 



% i m n L C S-& stick tOSaiCANi 



MANUFACTURING 
f OPPORTUNITIES 




materia Ea wwA 

volume hj tMr 



Hiilly In 

liillMIPlf 



Mn cisentiftl 

tremendous 
industry. 

W t equip you Willi special line pTis-iluo 
tion macJilnery — u^lnt: local liiiV'CiMl ran 
materials — miJy modr-st InVraliutiLl !■■■ 
quimt— bftlniW'v eiuy monthly pnyiiL&nL*. 
Score* ol e*labi i 1 1 1 1 f ;l .III r* 1 ! 

have proven tin; quid It y Linil ^liability of 
pit -iji.iit, ap well ati the earning power 
and Htfihl I lily of thh business. (Njuio- 
on request.) 

T'tit:' opportunity ftfTorer] only one mim 
in each community to innkc r.isi- proven 
Eo-^-cotit Rmtcrinl. (Spoiples fumtaher|.> 
Act new while your territory U ^r ill 
•_«r;iv u . Wrii^ Ol wire for Fres Books anrJ 
_ learn bow you too can own one ul these 
jj profitable iiusllief^, 

W. E. DUNN MFG. CO. 

GO0W. 24th St., Holland, Mich. 



SANDS 10 Times Faster.., 



rfc >•* 

\Vj8/ Now, da better Landing thU 

wiy — ■ L ft times fiinicr! Ttiia alunl . 
j.iij r i Jiti.s: boll nan&jf tum* nut txin-r? 
V-'urk lit mi-nutes* — Instesd of hnLu-a 
uE J^Lilui-ArLmflinR rl r ui l£C=rS' ■ 
tikvee tf'vtir^ lJilL-iif yol* Miukc thiit Depart flnlih. Wurks CR 
Ti-tHMi* tm-Hil, ssrum;, plautfei*. HfUl* at poputar vrh.i . — ■ 
wtacha obiv S ULmnd is. Wu If* huj Knitted. Try It Rt your 
Juudware Jc-nh.p"a. or WIUTti 1!> todajf lur lull detail*- 

StHACUSE GUILD TOOL CD.. 1TU-5C H#. Sdisi 51, SyrJeuM. M T 



HJC jm.v£ 1 MJTLDiNK MEAD'S 



NEW PORTABLE 




OUTBOARD 

BOAT 



IK A FEW DATS At HOME! 



" " i -j ■.] n | 1. 1 :i*. ioug]i. hLili.-.IiLo. 

^_V1' -.. •.'. i..||l.', [»r Lli 1> I'.- Oi.il hoard Hh-r^ikl Tufc^ It 

per - ^ S itfiyv. lLUTi- 1^ bATulomr. ft-' I ■■- dofWJiHfcBhilc-, tfoubfce- 

J M.-.ri- hi, i inL urf iMkraepcrwicr'. wr-ri, 1 mil?* pr 

KjLLIjTS, Ml.Air.^ i.OrTLTliil iiik’ljl I - 1 ■ i "la i i - ■ i L , HAiL-IC- 
1,1 <M'm*injfliUiii Kil jriiA#T.stw* suisceMful awnn.ip 
..... J. ... I!:|h 1 1 V . .«.!■.■. I. - I II. -I OhK, . ... 

■ i | r . nr h.n». , 1 I-i ■■< K ramlcln frimfc 1 ■■ 

4b wX IHintdc- r*iiilli' ar* Oar* imi.UOSILi wUh mHW ™ 
i . i ]|>; : i -im .iin >. i .1 l- i cli • ’ii.: i Inctaij'ni’im lYI-r^l 

MEAD GLIDERS, » ,3a 



How to make your 
workshop pay dividends 



hr.-mi luv,. ynu can bimlrl up 
a nnPi-ii.lik 1 h pare or full timtr 
l;r,L- 1 1 1 :-i .V'-ir CWfl h^mr. Thirt, 

' ' I i v ■ Make 

ill \\ “Cirl vr^>rh i til; ' ' id crarnniwd 
with prsetiril ■ * ' id^RR, plutu, 
and wqnKH'HLLbn^ l ■ : you iiJKAetl? 
vltat tu maHe. bow tu nuike It 
ami livwEuwll It, IJescribcF plena 
tiiat he-Tc wOrkiiu for othin-k. 
TiVifKklworM nr, ihn new *rn,>\ is 
lb’ll!, T'k-Ji^nt, lirtrt proflitahJc. 
!<i i iii] nnlv 10c nndl ernciplete b«tk 
will bi: lUAili'd tKiutpeicl. Skt-1*- 
I :i -1 .1 1: i n - r i i . 1 1 oi| nr mODUj 0'- 
rmtiiml. Write to 
Tho De I La HTF 9 . Go, f D«epl- ea 1 - E 3 
600 E. Vienna Ave,, Milwaukee 1 
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local reception is best received between 
1600 to 1300 kc., an adjustable 3-30 inmfd. 
trimmer condenser will provide better tun- 
ing, On the other hand, if reception is best 
from 600 to 550 kc. a 100-mmfd. fixed con- 
denser will increase volume and sharpen 




tuning. Although designed for headphones, 
this unusual one~tube set will operate a 
small speaker with good volume on local 
stations. The blueprint number for this 
article is R-303, 

All-Wave 3-Circuit Tuner 

(Cfri’iNrtLifed from page 1.5B ) 

shown in Fig. 2 and space the coils Vs in. 
apart. Bring out the secondary taps at the 
designated number of turns by taking a 
twist of the wire around a match stick. 
Drill the finish holes upon completing each 
winding and leave sufficient wire to reach 
the fenninal panel lugs. 

Cut the terminal panel from a piece of 
heavy cardboard and mount the 6 larger 
hole soldering lugs by means of short ma- 
chine screws and hex nuts. Final assembly 
is then made shown in Fig. 3 using V 4 -in P 
20 -thread hex nuts, panel bushing and 
washers to mount the tickler coil shaft. 

Cement or glue the cardboard terminal 
panel to the large coil form at rear, paint 
the windings with coil dope and solder the 
various coil leads to the terminal board 
lugs indicated. You are now ready to check 
with the coil diagram (C) p after which the 
tuner is ready for mounting in your new 
receiver by means of the panel bushing, 
A tuning knob at the front of the set panel 
completes the assembly, 





Sr-rart fnP EIllm. FREE Spring and. Summpf 

CaUik it that kMow* k\-rry thinjE in ILoctlo 
Vila] fUf aur 3u?n>e fpunt, our wap pen- 
iLuclLon and uiir sinni/il luTCS*. More lhasi 
■IM new Rudip inn i L f_- £ : Suund Syfel4 , lifi t>; 
>luJ»Hilftrx‘ Kle.fi: radio i an true hurt equips 
mc-at; lri P ft4>fl pari a f«r tivary radio need^— all at 3uw- 
qa% prices* 
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EVERYTHING IN RADIO AT iOWEST PRICES ■ 

Kftt tfin iittw Kill! tnlsLf Funded pcvrL-- 

phkfl, plKpno-rjMLliirt, Co nmiisnLpn- 

T4or\ BCtS; 7-iiO WiiLl SuiiM MynKinJes 
KUa: fUr rndiij I ni I ni Upt ; 

IuIk'^p ti?i[ilsi buti-hn- L L -i-ryihiiiK in ttadin 

l.ui IfiM'jj Vm lislv-ninfri kftqN "rra kurniiijt. 
h«ii 2 |N r £m pradurlng-f 

R J d ifl- Ilf rirlcFl 1 - H3 n :1 bon k. rL : i ■ 1 L s '■ JL:i ii5:h- 1 
|il-l;|-ii^L^ pii-bi-yPiEiiK-rv. icivuiu^bLi;. Only ■ VC 

ItJdia DFeLianary. CntflidrM*. BtHJHurttalfcvfc 
E, very one In radio Tiftudx J i_ Only. 





ALLIED RADIO 



SaS W. Jachsart Blv*-, Dept. S-E-2 
ChJcai^Oi llllnoia 

□ Hush tiu? ymir TllirJ- N^«- 

□ Rlil'Icie-l'iS Le IOc friF liulldrre* Itanifhock. 

□ Fiu.inHMil ix | lift fnf Rirtlo Hhi^tLmuey'. 

Name l ....... . , . . 
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BLA2E NSW TRAILS TO 
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\UjJo oilE wbufi! till: 
irouc LjiJh i ILsck 
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With yunr Ta-lut-Co sleep! 
ycKi have sleeping comfoFE vr itb yc 
Ac lice i ' 
ciVuc! 3 
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dtx i . 

and there, hovered hy ihc outspread 
v. lji of uiani [KCi. yon sleep. Go 
i ci your spurting ^yiidrt dcakr — add 
h 1V-PAC'CO to your jpoeIS equip- 
ment nuw, 
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■w i' i .h ■.« j □ c a J J — Ke-igJY 
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Substitutes* We'll Keep 

{Continued from page 4} 



A. permanent change in the construction 
of screw bases for electric lamps is seen in 
the substitution of brass- plated steel for 
solid brass. Engineers say the substitute 
is less expensive and appears to be just 
as good. For wires that lead from the lamp 
base to the filament inside the bulb, nickel- 
plated steel has taken the place of solid 
nickel. 

Strategic metals also play a part in the 
manufacture of porcelain — the material 
used for electrical insulation of power lines 
and in electric switches and transformers. 
Porcelain is made by molding a mixture of 
special clays into desired shapes* coating 
them with a glaze and baking at high tem- 
peratures in a kiln. This glaze, which ap- 
pears as a hard* glasslike coating on the 
finished product, is applied as a watery 
mixture of many materials, including com- 
pounds of nickel, zinc and other metab. 
Engineers at Westinghousc started a search 
for a glaze without these strategic materi- 
als, When they succeeded a few months 
ago, they found they had a substance su- 
perior in many ways to the old. The new 
glaze increased the strength of porcelain 
100 percent, producing a better insulator 
and one easier to manufacture and more 
resistant to weather. 

Our research chcmUte have been work- 
ing on an idea for an entirely new type of 
plastic. The material originally was in- 
tended for use in making parts of house- 
hold appliances, to do away with sheet 
steel and thick walls of insulating materi- 
als. But because this same plastic prom- 
ises to be useful to the United States Army, 
the research work has been pushed faster 
than planned, with good results. 

So far plastics have been of two general 
types. One is the molded type which can 
be poured or pressed into molds to form 
such odd shapes ns ash trays, fountain 
pens and small radio cabinets. But this 
type lacks the strength needed in some ap- 
plications. The other type is known as 
laminated plastic. It is made by piling up 
layers of paper, cloth or other sheet ma- 
terial, impregnating them with resin and 
then hardening the resin under pressure 
and heat. This type has strength — some- 
times equaling that of steel , weight for 
weight — but it is impossible to form it into 



WESTERN CARTRIDGE COMB ANY, 
Hcpt E4ti E^ar Alton, IN 
Mul FREE lenflL‘1 on SWEfTX ani PERT 
J: l.i r Lr i J cv s . Find thfL. ntw, lJiLsC^^ 

the ifjluafcJd Western Airimujiiuvn H.Lndb:Hjk. 

Nine — 
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H * 1 ** 

complex shapes sharp corners and 

other irregularities. 

The new Wesiinghause plastic is under- 
stood to combine the advantages of these 
two types. It is called a preformed plastic, 
because a mixture of wet pulp and resin is 
first formed in the general shape of the 
finished product- Then the piece is baked 
under pressure to harden the resin. The 
preformed plastic has the strength of the 
laminated plastic and the rnoldability of 
the molded type. 

Our chemists are now working out meth- 
ods to use this preformed plastic in several 
military items. One example is in the 
windshields, or streamline noses* of anti- 
tank shells which arc now made of alumi- 
num. These windshields must be light- 
weight to maintain balance of the shell, yet 
strong enough to prevent their flying apart 
as the shell whirls through the air at tens 
of thousands of revolutions per minute. 
Another suggested use for the new plastic 
is in a new, two-part army helmet. The 
inner part of this helmet is to bo made of 
preformed plaslic t which is strong but 
lightweight. This part could be worn by 
the soldier during ordinary field opera- 
tions, During battle, the other part, made 
of steel, could be slipped on over the plas- 
tic part to give greater protection. 

In another unusual development, porce- 
lain is being used ns a substitute for phe- 
nolic plastics. Phenolic plastics are com- 
pounded primarily from formaldehyde, 
phenols and cresols, all of which are in de- 
mand by our armed forces. Porcelain is 
being substituted satisfactorily; in many 
applications it has proved better than 
plastics. It lends itself to the manufacture 
of parts for ignition systems, thermostats 
for industrial furnaces and even stoppers 
for perfume bottles. Water-cooler parts 
formerly made of aluminum are being pro- 
duced from this same type of porcelain, 
which also finds use as a substitute for 
hard rubber in making valve seats. 

From these few examples, we can see 
that the war is bringing about the devel- 
opment of new products and processes that 
may prove better than any we ever had 
before. 



C Write to the firms listed in the Where- 
to- Buy-It index n to leam more about 
products described in this magazine. Say 
You Saw ft in Popular' Mechanics. 




Make Out ef 
Waste Materials! 

Hera is a wonderful new 
idea for home craftsmen 
. . . plans for Kleenex Tis- 
sue Dispensers that tan be 
made in one evening. 

There are hundreds of 
uses for Kleenex around 
the home — many keep a 
package in every room — 
so why rot dress them up 
and make them an attrac- 
tive addition to interior 
decoration in your home? 

T wel Ve work mg plan^ for 
Tissue Dispersers which 
feature si mplc joinery w it h 
hand tools and doubJv- 
duly design* in plywood, 
plastic and metalconstruc-- 
tion are available to ail 
home craftsmen now, 

SENDFOR PLANS TODAY! 

Plans are complete with 
accurately sealed draw- 
ing, detailed inRtr actions,, 

material list, construction 
notes and decoration 
guides. Just mall the cou- 
pon below at ong with 10c 
in coin or stamps to cover 
the cost of handling .and 
mail iny to : Kleenex Project 
Service* Dept. PK-5 F £19 
N, Michigan Ave, r Chicago. 



KLEENEX PROJECT SERVICE 
CRAFTSMAN PORTFOLIO 

Every Home Craftsman will w^ant 
this new Port fed so. The IZ plans 
included were proposed by expert 
craftsmen - - - approved by Indus- 
trial Arts InstmctorscverywhCTC. 



12 PLANS FOR 10c 

MAIL TODAY! 



| Kleenex Project Service, Dtpt. f'Ji'S 
I 91? North Mi chi ean Avenue, Chicago 
| Plena? send me Craftsman Pori to No. (Enclosed Iflc) 

■ Name 

Adfii-rfy^ , ... 

j ..... iSftiit..,, 
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Western Electric 

AUDIPHONES 

by the maters of BELL TELEPHONES 



This new Western Electric vacuum tulw 
Aud iphone, by ibc makers of Bell Tele- 
phones, is helping thousands to hear 
clearly , to live fully, to face the future 
f with rcnfiwtfl energy and -courage. They 
praise its vibrant.,, natural tone— hud it 
• eaat Lea them to u iu]eittu»d Speech he tte c 
even in noisy places. Try the Audiphontt 
— hear for yourself bow m tick it can help 
i you- Send the coupon today! 



GRAYBAR B interfile COMPANY r ^7 

CrrH-vbtir BiFilrliEF^. Nrw YC'tt, Y. 

PScuhb H< cnl lNn»kEi-t "YtHjF Key Id Hiring; 
Haj-fijiiiin: '' a,n<l u jEDe ini utartHE Au Jipliuue dcaLcr. 

Name* — — 

A ddr* js i ^ ■ 

i City. _ - 

as a CL Hi SJ — _ H Hi H H Hi H Hi H H H H rT T 1 H Hi H LH H* B * 1 a ?■ = « “I 




WARDS '42 PHOTO BOOK 
will save YOU money! 



Low Prices for Terms or Cash 

IViud'a jwLmis aje “ncinSc IxitL^iiL 1 1 un cvnry Him 

H-njiu rn isitiiLI i*T ini IV IP I r.xl nfci:*L|i>;L — <ei -si>l mrr- 
vIlUJl-:I inn u > lii |?E>prJ Post B-ctftf* YttU aUO i'ilii 

■m*? men cl- on hit '>rVr tq'iiDnirnt; *ilr^ . ncrMT. f^m- 

L- .li, pm, No- -c-pnryJnii cNarpa .. mhnT I'^mr 

□UFC-hhtt lilt'd 11 me 1 ' EMflrniP.lfOl k ISLIll V. 

iSHm* .( it C-l ■■>-■■ V ('■■I'lL IJ '■II'L'I- 

MONTGOMERY WARD •Dvul. PiM-541 CHlCAQd. ILL 




Make Your Own 
STATIONARY 

POWER 

UNIT! 



4 Aliy aitluLiiuhllg ur tmi k eniUnt ^i|ui]»|j'i^I with a. Pierce FEy- 
larill Onveri^r ml-lIi ramki yau a Jtf^ncLsM^ :im] eovtuinimk powr 
unit inr tywratinR — maf him? shop equipment, welders, air coni- 
lini'yducM. IntL kteeuIl-tc, huiKt !■;, r-tr. 

l h UiETC Gcreernara (jivfl you oontrotLcd c-nRlivu! jwiwfr — ndjuhdnit 
I n^tanS I y Co ;my liianncin IockE :\ud maEn taiuing rDELRtant ensin^ 
speed- Hdt-dlrlvrn 4 V or Flat, Easily installed aad never equilied 
iur clout: r^uLiiE-iun sut.I Lnnj; service:. 

Wrttr far prim?* nnrt literature Idling hoiw to tiulld power 
Emit, TiLiitJ rag mnlco and modr] nf nnglric in he issrd. 



THE PIERCE GOVERNOR COMPANY 



IMS OH ft Avmm, And.rion. Indiana 




EASY TO READ —easy to clean* unconditionally 

guaranteed for one year. The crick- proof u&ita 
surface is bonded to the steel— protects it from 
rust. 2% So, ?5j 100 ft. lengths. Sold by Jiard- 
ware s building material* mill supply dealers every- 
where. Write for folder- K.EUFFEL * ES5ER. CO.* 
Hoboken, N, J* 




^ou’t 

Waste 

Miles 




1 T.nat riJreirti(Hia often l'uijec 
JiiIIl l s '«r Wa^bcI tuivtl suid 
rti-Rrt y . alnhutat^ everywhere 
are depending upi'm tin.- Hull 
Bl rerun I ini- Auto Compass t • ■ 
keep tlfci-Efct an Ukr 1 right mini. 

Write, fir AW u, 1 .Ytirrri? Dealer 



HUU WFG- CO r P. O. 24^-PS, WARREN, OHIO 



★ WEAPONS OF WAR for Todays * 

BOLENS ‘'SOLDIERS o# t»*# S0IL* f 





FOR 

AGENTS 



Plmr 1’rliit chiKwir Iio’-t ftmi Lmnifth 

ni Lny mriep, fania any n.M(TE^ Ln ■r1e(fri , M>, rrtunc 



uny $ tv ]fl h.iIl^h, n-;icl tWlLTd fwE (hml lhti 3 «., 

cn^i^ hiflrr e A l-I r-:i aisil mur-h JnConrifllkm, 

hn Hfiilnl down fi^r modvl v*otH aK ^-oll ft* fult rr^mlnjf. 

A|.hi> Chnil L'ISHTIM-Iim: plc^llv:, EQ Eat U ^ 1 FLnrla.-fci 

S^vpjs. Jintir| Sfii* L'ib||i, Nn Kt^tnpA, MASON AND PAflRISh, 
(NOI HEESJ, 11 . 03-0 Hn rlh au^o.i :k SL-. tUliniJiDD, m ich . 



SCREW- 

IN 



New 



FLUORESCENT 

Screws Into Socket 

Like Ordinary Bulb 



ID. 



HUSKI 
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m 





tRKACo 



CHICAGO ROLLER SKATE CO. 

cf WORLD'S ftecordt for c ¥ 0 r 40 yoor* 
4414 WIST LAKE STREET CHICAGO. ILLINOIS 



Sour GRANDFATHER CLOCK 

l*«l ^ Inr tlrwi*r« SHOP TESTED COPYRIGHTED BLUEPRINT. 

‘ ll - S-n«ihL< I C rnl • i K >iL V3..h u llyz-LLUiidi Imrf-, DIME L-- cu h fit 

l‘l '■ -ml lixlv 1 1 J P r- "HOW E'uuL |ii ic:-x ii.nny Inn *HchL VjPQhiT 

W^nlinl n^Evr. tubr thlmii, ■ hlnl ImELA-i mr-nrnm'.u 4|,r> fa-in* ll&lJH 

iiit" li'-.|..i | ilni -t^lynmB i ! niidr.il li#*- . Build p..- .i -I i_i.. h.iLI. ilLI--— I 

KUCnTPCI CHI ME CLOCK EJU., II Mq. *J. G-ul Ernlhcrq. Inm. 



No. 101 



700 % 

for 

Defense 



The AMERICAN Way 

"CHICAGO" Roller Skates dti? n«aw set y. 
mg uu: boys iei many cantp^ JaeJpEnq lo 
’■KEEP AMERICA nr\ If ihey hard 
la get, it's ht. j c:-7U5e Uncle 5am needs 
She m a S oriala lo win the fight. 
While flghUng Lor ovt Country— our 
Freedom — our ham Da anti llvpa, let us 
auppeut our governments defense rrc- 
qram 10Q% - its the AMERICAN Way, 
Sidewalk -JJiijlr— Dancing Tr/et 
Crncf Frofeasjonal Jl qlter Skates 



Raise Your Income $ 25 a Week! 

No fjcperfeflc* Heeded 1 
Mfffce Rig Monty In Spare Tfiii# WHh 





fdeal Lawnmower Sharpener 



FREE PLANS SHOW YOU HOW TO 
A PROFITABLE BUSINESS OF YOUR 



TlaCfC 1 * hip rnrkncy 
p n sJi jrpc-ninfi 
lawnmowcis with 
i he Ideal Sharp- 
ener. Most men 
targ up to J 2 S a week , fc . 
even fn spare time. How- 
ard Hd(cr p Minn grossed 
flJrtO frum AprjE 15 to 
Srpt . IS. Mo eKpericnce 
needed. It’s cas y. lust ser 
mower in ihe I deal p make 
a few simple adjustment.* 

, , . the m? ^hrm? does the 
I d&a I ihnrjicn? like mp^ic , , H 
■lid, dull, worn blades cut tike new, 
You per SI. on (t> S 1 . 5-0 fur every 
job. Our FUFF. Flans show you 
how ten j^et plenty of orders. Start in 
baiem-fnt <pr ^arajst, Work $pnt e nr 
full time. busily, quickly you hurld 
vp a money-makrnf buhiutig; of your 
own. Today, vt-hen. people have 
m-D,ney b is a good time 
to Unti. 



OWN 



SIMPLE. FAST. 
EASY TO OPER- 
ATE. GRINDS 
MOWERS TO 
KEEN CUTTING 
EDGE IN ONLY IS 
TO if MINUTES 



THE FATE ROOT-HEATH COMPANY 

IS<2 BELL TTfiEIT FLE MOUTH. OHIO 



SEND FOR FREE 24 PAGE BOOK 



i 




s . ? M 



ofl. u. s 

Nnvy Ph 0 . ov 




U - S - S. 5r>y 0n „ of] 




AUitwg Netfriy export of if re 
Crttmp emergency pia *ti njftip men t , 



Ships, skip* — and stdl more ships] 
That's America's victory cry in the battle 
of the supply lincs. 

Valianrly doing their part — crowding 
every last ounce of effort in the race 
against time — is ihe Cramp Shipbuilding 
Company, Philadelphia* one of the oldest 
UH30) anti best-known names in American 
shipbuilding. Soon new warriors of the 
sea like those above will slide down 
Cramp's ways to join (be battle wagons of 
the fleet. 

Adas is well represented among Cramp's 
busy machine tools, as it is in the major 
war production planis in the nation. 




ATLAS PRESS CO. 

543 NORTH PITCHER STREET 

KALAMAZOO, MICH. 



Suv j/crt. juiie it fti Pop-alar Mechanical 
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KRW ARBOR PRESSES 



l£NCH TYPE AND 
NYPRAUUC 

NEEDED IN EVERY SHOP — SAVE TIME AND 
MONEY — DO BETTER WORK, QUICKER, 

Xo shop Es complete without a small arbor prepa, Press- 
ing jtrul .^queezinK operations CSIJ1 be dime better and 
Tele ter on a KRW Arbor Press. SLop uairik vise and 
sledge liiimmer methods— they generally delayer spoiler! 
work in the end. KKW Factory -To -You Prices 
you gr&ater value for your money, Order today. 



KRW Bench Type Arbor 

Prestos,, 3 sizes 

tfn. 37-P >4 Ton, |13,2E* 

No. 37-0 'I Ton. f23.0D* 

Mo. 37-N 3 Ton. I33.IHJ* 

■i'rtrt* F.O.S. A.rr^n^. N- Y. 

Hi:;ti±ky MffhCT WL'Pi Ot HciCfciTO-. 

y ;;■>■■! il&u^lnU^J £x1f-h- 



KRW HydrWit 
Presses are built- 
in 2D, DO and 7& 
ton Price 

start at SiflE.-QO* 



K. R. WILSON 17 Lock St. p BUFFALO, N. ¥ 



ftuifdera oi Shop Equipment for Ford Pooler* fJncfl 7916 





ODD AND TAP 

jT aiTUlTiJmmiljI 



E RULES 



PAINT BRUSHES SCARCE! 

Keep NEW brushes soft 
RENEW old brushes 



98 < 

With. 

BlltEriEl 



GREAT NEW 



GIVES FREE USE OF BOTH HANDS! 



Rex Riatlite snaps DO like 
a wrist watch! Throw# 500 
f|. beam, A boon to me- 
chunk*, caro wnera h aports- 
mcn, houEcwiveip Army s 
Navy men! G-E pre-f dcm* ed 



bulb. Lights colorful plastic- 
B&F — wherever flashlights 
t»re to L<i r 



(RICA 



REX 



Ristlife 



ALSO 

STANDS 
ALONE 



r cat AND MAIL COUF0H fObAY '•»«»•«•» 

Munir Hull Ml*. t*., IfK,, Dipl. F S-, Gil E I3«th it, r N. T. C. 

Wnd n*4 tSITE.&LAQE RULE (SI.M.I Sparc blade 

i *Jcj KITE HADE RULE wiah lock (SI .75), I rndfri* , 



Noma. 

Addrv»_ 



City A 5lal*_ 



Cr) ES44 



Coniwt-v* valuable paint hr.isbra. Saw them by usinir 
HC-A-DOO FAINT UltUSfi HATH after every une. 
Amazingly cFti-eient in EeoEeninfr, washing 
away paint fmm bristlci. Brush remains 
good as new for long time. Reatorea old 
hardened brushes to usefulness. Costs 
only G eetils — ejso-utfh to cle;iij several , 
brushes. [jet l l at hardlwjire er Fj-ft-lilr 
fctorts. Y ini'll vy[+nt to keep stY^ral I 
pitrkiLgcs on hand. / 

THE PATEHT CEREALS CO. 

makers ot Dit-A^Dw i s fiim Cleaner 

fiEHRVA f M,Y. ** 



your TIRES! 



AUTOMATIC TIRE COP! 



Yi-LEg tor help 

Wliti! ihicvL'-H gu 

at your car. Bcrawdrlver Inst* Ik In i r. minutea un uny nttr. 

nil tires, lurce Gftr il-yeUi. Stud non ■ *■■■■. 

S p H-y 31, 50 Sample Pi-ImJ plus few p’ir-nt:; 

IKiftUiJKS Oh delivery. UHt 5 Money bu.L-k : F n-ol . .: i. ilis-d. 

TIRE COR CO-, Dppt. B-10, Madefra, Ohio 






ANY 

SL. H.wVerkGIlv SUE 



BITTER, QUKKIR WORK. 
WITH LESS EYESTRAIN 



MASTER D-H.ITL-3LADE ii the acly 
$■' itflfll Inp 4 i ul* with black 
rngdiJiigiL dii ft p-diB whit* aur- 
eate. H'i mo-htwr m T|«d in any 
light Special wkllii tfttfei* i-s 
□cid-pcanf, crnck-pj a&F., iir.uc.rh 
end hard. 

Flat- r-djtu unhp«eil;tbl& mirliil 
COL^wilh puili-bulton lack 
fpni-h and hold -1 inside 
andouTilda pn*g1lfr*m«nti 
quickly, accuralcly — a *rtfl-h-&fid 
inh CatB ccim#i nparl lor dcan-> 
inp Or ini-nrlin-n iparn hlddl r on 
»Kdusivc MASTER fv-otvn dial 
doubki- s-urvicn- liT»l 

Meni-u rinrj It Fai'f-r, morg aj-cv- 
ral» and rai-ic-r c n Flic- eyn wish 
MASTER BRITE^BUkPE. At hard- 
wOt* and mill luppljf 

htw&ci 6r d»r»(.s Fadlnr^ . 



Easy la set 

lint mu's 
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Ho More Damage from 
Condensation or Sweats 
inf Pipes, Tanks. Walls* 
Ceilings and Air Ducts 



I ns l k II l r l ■ arid adds yi.nr? qj life W 

|pipVM-ilcid EPthtf riTtlpl riurfLit^hi by 
| 1 TH' Vi H ll [ 11 LH* I LI hi Mild EH IT C*H LK IH] El . 

Eaay to apply with u brush, Eniwel 
or spray. Stucco-like finish.. Can 
be painted any color. 

A ftallon eovera 30 feet nf t # pipe. 
Cat at Hardware, Plumbing Mill 
Supply l>tal trs ur d LftC t. Cir ttl Ur 
irw. Write todpf . 

J. W. MORTELL CO, 

SH HUI-CH St- HenkirtLee, III. 



rcODKIP — A sriEiSi- 
ticwsal new plastic 
cirtlirti? prevents com- 
i ! t: n ; l t, i ■ ii i drip from 
metal, crmcrete, brick, 
wood, tofnp^iition, 



1 1 ITII AN EVINRUDll, nearby la ke& and 
streams become Imppy vAcuii^n gpob^ LLli ciidLe&a 
opportunities for fi filing, bottling, recreation. Visit 
your Evinmde dealer * * * his store is "hcadqnartcra** 
for outboard motors and boating need a. Many now 
offer excellent values in reconditioned 
motors. Consult your cla &ss fied phone 
directory tinder ^Outboard Motors^ : -jgr / 

1942 catalog free — address, 



FOR EXPERT COLOR CONTHOL 



72 !»|Pfrtr|im f-olfir*, i: 

1 *H Li H hr H.’H NIL Ijl I II SM f Kll El 1 'Ell I I 1 1 I O 

ptiK'f' mit^nutrivnll j T A iljiiln- 
ini^ I'ntLirpH, Aitfrnal^M, Trl- 
iri^H, (omplett unit — no imrtw 
(■*■ %‘^Ai tM*t|jnid. A I m li 
> color roiiilmuilhuitt . . 1 



FIATELLE, INC.. RIDGEWOOD, HEW JERSEY 



All dcmEgns p^lanlc-d 



True Tempers 



at 

H-ammiw* 
True Tempo? 
Sopor 
Dynamic 
V 1 .SO L-fl.u;h 



AetmF 

Hakhqu 

T>v& 

Itmpcf 
Dynamic 
^ 1.75 each 



fenJerrd 



■ Jed die perrcci. qyiramic nai- 
anen.- pi* Lhuse: -i True Tujnpflr 
'loots — rhe force of ihepr power- 
CfeUiered wtEjihl. Grasp the ^eU-Ci 
white lltckorv handles — -they arc 
nisUih fitted IP your hand, II x- 
araiiit the lustrous, saiin smooch, 
ruslJess blaiJk AnJE.il — tlic mpsF 
durable jjid attractive tvef placed 
on hand ion Is. Listen Lo the risic 
t>f the perfectly [craprrtd steel. 
You will vote- tht-jii America's 
[ISOS-E frlttcKnc, useful and bcau- 



e i f Li I hand too ls — [he urj?L to own 
ihern, ose them and show [hem 
so your craftsmen friends will he 
irttsmible. 

Buy True Temper A 4 Acei ill 
your home hardwafe siOre. If 
no i in stock, mailed direct pusl- 
piid on receipt of lint price 
quo-red for each ioul wuirstcdr 
Produced only by she Makers of 
True Temper Products, 

fViVap hitftti-r -r r?[ af ,/ta-nrrr 



An V 4 
eiKtsvy il 
Helckls 1 
True Terri p*f 
Tammy Ap.4 
$1.00 cadi 



ol Bell 
Am*— 
Tnii Tsmpof 
TchioNo^L. 

L1I.7S tac h 



IT# Ihe Matati 4f True Timber froduch 
1941 Keith Bldg. r Cleveland. Ohio 

IM-c-ss* :-emd me peslpatil L) True Tfnnper Super [J-y^ 
humic Helfimetf IHTeffiray A*v □ l unielm w-k Ul>y 
n^mi'T Hitckt. ChtN'k thou; dqilrvd. Total endued 



FORKS l HAKES 4 HOIS # AMOVE LI 
AH E * * MAtCHtt* * HAMMIPTJ - KTTHIt 
F1EKPPCO R-OOS- ANO □ APTS * OOLF SHAFTS 





■r 


L \ 1 

' \ *4 






"■■3r 


r v\ 
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If you haven* t been able to buy ull 
the Yankee 1 1 Fine Mechanics* ym 
Tools you want— the spiral- ]A 
ratchet screw drivers, the ratchet B 
drills, the braces, vises, anti tap \ 1 
wrenches — it's because they are \i 
working skoul Jer-to-shouldcr 
w iih industrial America at the i 
tremendous job of budding shi ps . ■' 

planes^ tanks, and guns, Thu& t \ 
whether yy« am buy them or nat r < 
(h$y are at imrkfor Y OU I They 're 
perfo rmin g the time- and labur- 
wviiig service which they are SO 
singularly and ingeniously built 
to do. They are helping to speed 
production so vital to Victory, 
and their reputation for dependa- 
bility is growing every day. 



Np. J^CA^VinMeH' 

Sp ijI RfelcNrl 
iitbwi DflWi 



300 M Wta nd Awt 



IDOO \ Ml ■ 

f-NDT I "llfc l| |L hVh ijW 

■ ilI-OHt ■, J-T i 

Hq-PII ^ 

Cat thfl Tiu-Vf 

Uaisy Dtfi-PTiderfeft- 

turinE 1 Military Con NK 

B-J.LS1B-, Bolt-A^tifln Safety. 

El^nalEon-WiiliiiSffO lirnr X 1 

t?i e:h L. Lnnjfis Like Fi'Rl .ft r i il y SUC 1 . ^>>5 
S5 ,it EhoalM or fia nt u p po-s fc^s-sd, Fr^e 

Ilii^yCatfiln'C. Bov'e-AffniM^^aal 
\ 1 F REE^ Write !< Duly add ndinCnnaJa^ 



• while- Flylnfr, RoUkhff «v...L flaJILnn? On Tc If* m^»l 

w:ir| Kvrry A:iLurir:uL I-xuh 1i i s, LiiSTfl OlS II<n-4FiAilL Of 41 <-fP ! -"Hi 
iwnrk , pini-jiii il. 4li.> | ivk. Pi4'ri 4‘uniUU be TTlDllt FJH ^LE Modi' I* Of . 
SESAW Tratf tmwf so- pleat;'.!- order i*rl jr. ivh 1 Um vt ruiml ra jr 

[dp nil BHA'W | '-nr ■!■■.-□ traelun .mil mi-igii.i - nol-d In fi®b— _/ j/ 
mar yuura lit bda-l iiChh, WtMt il* f-n#- ynur iwcdd. 

SHAW MFQ. CO. 4II& f»iE SU Gjteskurj. Ita™: 



AfaAtr.s, i>jT u YonJtaa -l/aarfj mflTi' ' iTomeMd 'JVafs 



Li i|- 1 1 nii- *tuvp m jviiiqI. V nl iFnlhlf- ^ Erik* 
nn idKlbia, Hirf, of bind und 
jmiwe 1 * ltnrk kj^b. I:> 1 1 1 l 1 1 MH-*. i^y 
< ■■ru|'kk' HPjftf-tiun UblE#. Only " 
Jk 1 al hanlv'iirr pMif^ 



GIANT 7- ft. G LI OCR 



ClmE -^- 

CLCVCLANtl J jS 
CONDOR ^ 

Dn-taj t; 

Sia-, HuJGbTJf^UWRd. 



CLfMSON ^os .imc-.midolltown. h.y r.^iMl 

Cncl^wsrl find 1 Or for nwil patrpold on* rapjr | 

"Mrtj CvMiiKt ,,, ‘ tooktor loi 



fid ordL-n- If-s-s 1 
Ihan CI-QO -art'? 
Iflie for infipk | 
h.i* ^n-j | 



L1 <-q|e i :l i-veLnnr! 

lilkk :■-!> I Clidc-r M-ndrlA, 5 p, 

CLEVELAND MODEL tiVPPLT CO. INC. 4SHHI LddIb At*, Ghnliri, OMt 



ik-ddrou 



.IJuLitn i*/ _ v I'.-lfC (Mi.r-rr Hrerfc S«w mrtol 

rorprff Corri Vmrj. Camion l>-17 f^ecBHcn Eo^rn W^xjiJjt^ 



WORLD'S LOWEST PRICED 



ADDING MACHINE 'SPSET 

4 Hlly ■ ILi^iLOf fli' li- AilHl*, Hiilrl refill , riMLlEi- 5 CHD pyQ 

I ..|lu:-.. divide. up 1-n 1 -lmi imMi-un. MQhTEV 

r jy N for llsnlf n-v-pr and uwi r. Gif t— .. j .-..r 

fiir iiEi>mi-^. r In»nt Tn* skml KcIwkiL uhc-. -i ini* 

nUAKAKTEEr !M:i'id]uinK-nnd nddrem. P^y ]«jhEii-i:lm ur ly 
I >1 L'-- linKBiKM. 4 ‘■J-nniS rull r:i>]i If ^L 1 ,^ J-', 1 

P,lnn4 ii EihlIi irt 10 dlyl if noL del ight-pij. AGENTS 

CALCULATOR MACHINE COMPANY (Mfrs/I 

P. 0 . BOX 1118 CHICAGO. ILLINOIS 



| WRITE FPg NEW m? COMPLEtt CATAlQg 



Snu win saw ft fn Popular Hfeehav-ics! 

POPULAR MECHANICS 



still makes tools for 



PRESENTING 

the New BAISY ^ — 



make good mechanics better 

North Bros. Mfg. Co., Philo., U.S.A. 
Established 1880 



' and 'Pippy'Pai 1 ' 

CARDEN TRACTORS 



HOW 70 CUT METAL 
EASIER, QUICKER 



TREE! HOW TO MODERNIZE 
WITH LOW COST POWER TOOLS 

FJB L . 



$ilW 5 - JOFWflSS * * MNP SAWS 



BOICE-CRANE CO. bept. 



1BLEB0. OHIO 








202. HEARING AID 

BRINGS BACK A 
WORLD OF SOUND 



Small aj ■ pa-ckel Knl-sh — ytt f nab Its a hard 
of h< nrin 9 Parian to carry en n aimal c enverea- 
ii gn at IwtntV th PlfodiJCl a F 111 g Mai cG Ca-ffl-- 
Pirrr, lnt.,whl*h provide ol A m*ijca B i 

prtdilon htiiinj tail lmlrumtnli P tliekt of 
A made**! arm]** and ntvitij c«r phyii el-in*, 
^Irilji*!, mix. 

FREE OFFES^-You mygEvt loma hind of 
hearing fdtndp. ulitlvc or acquaintance ■ 
hippy day of good hearing— 1 without cost or 
obligation, Send nimt and addrcu of hard 
of hearing paJtoh to: THE M AICO COM- 
PAQ, INC., DtpL 10&, 2632 NltoNil 
Avenue, Minn aap-s 111, MlnnnoEa. 




Don't throw away 
old paint brushes 



Make them like new with 
Cabot's Brush Cleaner 

Gocwt brittle brustfira. ent now * spenri'fK — 

haul (ft e* 4. CmE^t'a Fruhti Ctewtif writ 
elKsaB lour fttii hmji;lib , iiL L rd hruttlLP-H- rijtlit isia.- hs Ihn 1 Jisst 

EJieil rin-Ut Willi YVattt. EijLnnl-eH:-.. Ni«n-EiiM:nnm»'bLi-. Wnn- 
c-nu^rj^, no^b. Slut *VrtpcnrftiL'. Will «nv* ynti nmy *lnS- 
lap^ Ln hnlah cu&Ea. SEND ONLT 25c, If «hj r sL^ilU-p 
■dfwpj; not yet turrf ftitiuL'n Kfrusli Ol*;iH*¥. Hl-mi 12 
for ] i pt. l- , Jf:ii^i_- mention ii etflcr-'a nitmu. 

Samuel Cabot, lnc, r 12 41 Oliver Building, Buiu», Miu. 

CABOT'S BRUSH CLEANER 






RTUN/Tr 

S/yuHftMf 

l'rcsmL lIujt caTutnfltHwi Ik-L'dt 
lieltfr beilI fuxksr tlnijl|lll£ IUL-1 lL- 
epIm. J l J*kMi- EWldirU'RKTK ri 
\r«i*rj>mnrf-l II fan hr Uan] nn 
Nuti NT bill I -u I tiling II fusi's v,(1h aro Ell' sunn 
surface. FLIIs uraufci jeiiI dhwlfJ . Cara lie lipulLeJ III 
"■I V IliLrkuuKF jikI Lij :jo tn-.iULirul r-ijlL'is u ti>J ubud«. 

■ I '■ pe-nvpsi hj wet H vcutu acEuaL use Ur.hT ulL cLhiiiUc tun- 
iHlSrn ntTrrs bl|! uumtniiK. WIeIl Ltili ■niKliliii' J-hiii r .hi uupiilr 
1 lac Mr t'/Lilltbtf IliuikL-l aC uJihiilLnicly Jw ehL 
rtTM'iiC nlJi'tiiEOIf' ttfion Lutlh lit SC jIL;L llj* |?rr 
-d M. UIC-.I P'?l| |L|S E'l HWic tl4Lsi paid fOr 

1 1II73T trail HwacnE lwtm\ nM fi-iv Jnhs. MaLlillm 

i-n-ndtr ir|L (o I.Wui sq ti p^i hnnr. 

G-cE Die TucLs. S^ml Jut Etlip limit ' f'rnTtiL 
Cuulji^u OppEWtuiiity,'" WtLu- iwiuy. 

IOLORCRETE INDUSTRIES, INC. 



57 0 -Ottawa Ave., 



Hollnnd. Mich,. 



Wood 

workers: ***** ***** H^d 

w w H3u ILI'J iftljr Hn. 1 4 wand 
eatalap-l LuL?«t yp-T^-naTi- iDEAt rwr m- 
]mt|h jiui! nimnL'unt: SPECIAL BAHQAINS 
Ln m x «.■ wniwln, vcncar.'. mu! Al.!. k inda nf 
*u|>n-llc$. I 4A yn gi; nr <■ wi>ni^ in 

rcjlnr. I^S'I lii^ili fl! KbTld ■'M'Ev 10c In- 

CftArTSMA-N W OOP SEBWinE cci- 

jtTJi A. Wa ry 4 a s,C^i€ai>g. an 

Ahujti write ymir numo ulid lull iicLdrcbh 
dearly Hhen ei d m mcti » c advcrti^rmrnls f 






The Fulcy IUl-s liiii -iF. hina and Hrtdlar aaw-h belter 
Ellin 1 he Util li;ui!l IhLer. "ViKi ran da tMJtrL ^^irk 
rafcilF . qulfkJy r wklliOUE ^i.BETaln. I b alpnEnl K'lill- 
ini: prEm-IVlf- lirui^H mik'H^i 1 r-i-tk Uurk In IIeiI- 
furln t'ELKJv PLAS ulmwfi JULi hitw In SEart 

i'au^ imv i4£h UllElutM I* k i 6FIHT-.- Hmp — ij.ii i'iiil- 

vj.KdLi:u p . SclLil quill ncnL, — tiu EniUFTT»Pr culk 

Prits r_o-jponi uri poxteard 



Mail Coupon for FREE PLAN 



COI TV MFC CO sso-s 

rUL^l IHMa,VU. Minn. 

SpiibI ¥r(im PLan. OOl PEIW KLLl niT litlH I — aa 

nblkEHttini-F 



Tlip fatty 
Fj|^r in li| 

Lieu ity I’, }*, 

Nuet f-UP ill Ip- 
J Lrd!. ;■ 1 1 b-itvi-, 
baHk-illLpS, Mi'-j' 

Luii<.l^ru — bjr I : .S. 

Ailny c*ii~-E^ utiU IST- 
[idt!j — by 1 '.S. EJl- 

i .i iriiL ilLiuha 

IJopL., W.V.A.. Vi’.L'.J'L, 

— atfciu I: i .i .iSrniH ui Hc> 
Il-iuO OIUl MrR. E 1 an.il tD. 

MAKE A GOOD 



LIVING WITH 



FOLEYS SAW FILER 



mmsmmviam 



WARNING! 

Thi.! EicmI vear^ of your life are slip- 

ping by I C^( PRACTICAL 

TRAILING non, al Inw coa U In your 

spurt lime be a TRAINED MAN thi: 

rest of your life! Start al tmee ta 
become an expert 

MACHINIST 
RADIO TECHNICIAN 
DRAFTSMAN 
SHIPBUILDER 
ELECTRICIAN 

or prepare for ad vuiaceiiicnt in your 
present line of work. Turn to page 
42.4 and mail the coupon right now! 
* £ It is Infer ihim you lliink ! ” 



MAY, 1042 
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SOUTH BEND LATHE 



The Jiflvy Ordnance Flag and Pennant have 
been awarded to the South Bend Lathe Works for 
(Piilnta ruling performance in the pnklliction of Ord- 
nance materiel for I lie IL S. ?iavy T 

For years South Bend Lathes have served our 
[Navy- More recently — since Defense demands have 
called for vastly increased machine tool production 
— South Bend lias been "ahead of schedule” in the 
production of lathes. 

Permission to fly the Navy Pennant and to 
wear the "E ,p on our lapels, is an honor. These em- 
blems serve as recognition for work well done — 
and us u reminder uf the tremendous job that lies 
ahead. We will do our part to help finish i.L 



SOUTH BEND LATHE WORKS 




PRINTED BY POPULAR wLCHAMlCS C6 hPaW¥, C IHJ-CAGJJ. {|,L-. LJ . i. A. 
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POPULAR MECHANICS 








EAlU 



WORKS OFF 
110 VOLT 
ELECTRIC 
LIGHT 
CIRCUIT 






Th-n.'i.iiuLri >if mid«n luivt already 
kt-ft r I ■ r- L r prul shujtH to gel * 'Wlif-r 

tljLii.-' 1 jiuy in I'tuii Lj devoted, lu du- 
Ei-eiao priiduetJora, jliuIl iu thLsi buibd- 

i<l£ L ( 4 , 0 ^ 4 . ieL^I-IlLUl-J. LULL tl DILI, ULC. 

AIao. in tfi-n oree-Eion oJ J iulu^ tri ilL [iluntH h 
li-ilHLRi- L-un^trui Llun wort, elc. Tills elu- 
aie-si ura urauaiLiiiL opportunity fur meft rvmty- 
whfrrt 1 ta goL In Dll 1 - weld i ilr huniiLLniF rijrht 
In Lheir own eominiLraitiL-K, urtd Lsiko uvuf Iht Wtifk Ihase 
men, have left behind. Nu raj.irel>Ml tin ini HIT Id PiQUlM'd, 
lor n nvr wi Eli the n*vs DYN'AMtn ^upar-l^prEad Traaa- 
fonnerrType Welder lhal ivorkje nil n 110 vn\t oloetrie 
Iir'Ili circuit, men without previous es-perl and?, by fol- 
SiTwlnsr line Him pie. confine bn me LiisErUif Lira El ft Crtll f|iilfkl\" 
do rtn.lnh-’d, repair Jekl-iH. Eh. Lhi« wny nu may lit yuurracH 
to nullify fnr n hi |£ p%f Job to the ■iafen.Bw iadualhy- 

WELDS BUMPERS, FENDERS, 
CYLINDER BLOCKS, BODIES, 
FRAMES, ETC. Does Farm, 
Factory and Home Repairs 



MV 



READ WHAT USERS SAV 



N I cclr i-ZiJin tMymi "It i* Ul# b*i' e-utftfc." 

r ui-ihJi i.ih tell yeu thMl 1 iRvfiiiMiK-LrhEod your wrl'i- 
inic fluint to n rre*t nuiiiy iirfiiilr. ramt they all 
narral vrlih me EliaE 31 did Ihu EirrE wrldinc J*.-l • 
r*iey ever uvi. A. L-. BfKloL. Conn. 



1 Iluvl- nui/irl wiE iu;. WnrULet 

iraurh. I am a vnectiank r 
iradr, no I ran apfirerlaLe Ltd- u tTfulneHH to 
nLhmi. P. C.. Perry, N. V. 

tvfiiir SII40 CwNl: TaI li A ball E 
I tvnul Li i Hiiy 1 ■■ ]■- -i n I •- n ruqikii r |in)( 

Jin riM«TL* tlum Mtlp-lked w-rli I he ^■■kHi . 

inn you any, C. P. , Curie 

Cr«iltit Par-Lab I* QuEi.l 

I inUsE Ii'ji | he FrvaLeHi imrlnhie QuCfll any 
F 1 II 1 FI eowlfl *-Enh Lo ^nvi| ' 
llb u tMtcAter. W. J. |1- 



■ImI hkr li very 

li'd rlvetrlelnn by 



EVkifiawrie 
MrMW pniJ I 

It wlLI 



. V* w i m*y pui me on flic 
Si John, V IS.. fn 11 :ntli. 



MAKE BIG PROFITS FOR INTRODUCING: 



EASY PAYMENTS 



Many wnldfirft remkfl n« «n*fb iii Sin Ira ££□ n 
dsi-, ftepfiir Jf*ba that eno be don* in Jem ihan 
nn Sirauir iMLn inplie 4 ih mueli no 
4 fi r Q 0 r Arjr Knimber of juba e.rni he 
done mnic ofllrifirtly wLlh wi^lihns. 
The n VS AM 1C dm per-Th nr R ed 
Welder. d.L L Hjiiifce \ta *erwLf pnNUty, 
Le hd L'liHiiy vwrLEible El l'Jlii hij car- 
ried Hrontul by I'l'rid und inheii 
rlirlit tn i ho Jfib. This it nra add?d 

TeelUie V-'htiSe vnlut rou wll] 
prrelule ohte you lire in wL-tdinjj;. 

WORKS ON IRON 
STEEL, TIN, BRASS, COPPER, 
AND ALL OTHER METALS 

With Ultra W* Inter JFfiiii can work ran all kind* o f 
mr ejlL — nothinir will alWfhP _ynu-— yrau cjlh 1h.l S-.Ii- iinyi.b i h k 
und Ln □□ IlntL 1 - s\i n It ynu will h* nhl* to- dn lavished jeiinLt 
that will do CFtdlt an c^iiert, 

DOES METALLIC AND 
CARBON ARC WELDING 

Cnn litf UswrWl rfllHeiltJy An IkiETi Eypin i. i>J weltflrvr. 
Thu cejhL OhIii^ LLm.- Ill M .1 M I Sia| ,!■¥■ r , ||. .r',;i‘|S 
Welder I* ^niJiKl i ip l.y \*iiv — rii-« | ■. i>nly n fLi.’ er-Eitu 
J^ll- hiaur ikiM-mlL-. It la l>lhl I £ 'll ALDilriSlv ib^l 
eei-olll* are T*mel>r-p||y Ulihri>>vn— vnai'll 
Slime le weETy ubooL ifitm. li etailn eilVrtently 

lli.iL y* jU ril la U>n b II c lii iCaniMciMnlj.' lA'IllMHn <>Vdf 
liDvliifl to ^Hhi ii! Lhe mblKi el a Jsii, e. . lr-i i| 
r-> 0 l flikw.i, CilkTB FtlSH THAN" 4 k- A DaV, V-tfU 
l'ui liuy Elie DVS'.^ITC »ii|H-r-<'hiiTV''d wv-|.[i-r on 
r*AM iiayniKUh. Ovi-r ft ya+*r'-i lime, U would 

rnht yuu h'bh I him ihr m cj.iy, OrhH 1 vl«li huw vipur 

DVKAMfp DLitfil. vwj are aLt M-t m p s.pHllnhl> 

weldLn^ nop-l rarHH oi your 

hi-uim— riiu ItaiftH it yrmr- 

sclf. Swirl S- 4 UJBHMI (nr 
free pninleularr to-aray. 



Three picture! ihow hew c±sy It le to 

rnarhiC 9 u p«r-f hirgad 



OfM-i-alr LhiU 



You erui 
make hisr 

Plants iHlfOduclne l.i> Rii.i'il^i. fneturieb, cu^rlmhi^e, jauilura aad 
MLi’LlDieraiiHei- i-immi ih«- nrw I>YNAIillC Super-ChurKe-iL Welder— —we'll ItL 
Iry 1,1 frar ire dayo a! our risk ttu you ran be convinced of the iiu> 
r^H'ihie AnletJ- pOtfAlbiLlElt-s. [*ei 4>ur V>i k profit plnn and ten dny trial 
uJl-tr, JUraE, raend nllucbrd luu]iuu fo-r free- inLrEicularo. 1 ■ ni n yt 



I Dynamic Welder era., 222A-IH ^llwrtOH Rd,. ChlCAftO. III. 

r CfrnLtarvum; I want io nn Lntu ill? W^ldiRff tmatresn. Send 
■ me i ret nariLeulJira nil hgw I l-ieei ienm we-ldyns at home 
j s i - 1 l I full fUthll-S Hin your DynjimJe Hfc]dtr, 

. ARE?rTS: JlehL mark ran ' l \" here □ niid you will nk 1 -* J w f uU 
[ parti L'uErarHi of uur bln brulll pbih ratirL 10 iLuy 1rfi9l I offar. 



Kama ■ 



DYNAMIC WELDER CO. ' 



MILVERTON POAP CHICAGO, 111.. , ?„«» 



Btote 







Now for the first time the amazing itroba&tapic camera 
analyze* the swing ihef made baseball history 



t)i Maggia starts that devastating swing... 



Squarely ...solidly. ..bat metis ball 






iVE SMOKED 

CAMELS 
FOR S y&WS. 

have me 

AllltWESS THAT 
COUNTS WITH 
__ , ME ^ A 



With his eyes stiEI forused on ihe batted ball.. ,Joe follows 
through in a tremendous release of driving power. 



Righr off chr hat. 
Di MuggJo. ^htiwn 
will tell 
Camch 
ihroal— 
every wjiy. 
gm chtr 
ttavbr rJiaLt Hits c he 
t (soi every lime,” 

El . J, Ei^thi.-I ils Thhir-rit tlr. , 
WtnrLsai-Sklnn. N . JLi . 



A remarkable scries of repetitive flashes 
[aken ax l/. 3 - 0,000 of j second show you 
the famous iwini and fnJIow- 

sh rough- cl] t in clii* one pjciufc abovt?. 
Mow, At the leflp you see Joe mioyin*? 
a Citmel. Yes. Owe/- [he milder ctga- 
rette wi|h less meat me in [he smoke- 



Thfr *f *ta war-burning Cam sit contain* 

% LESS NICOTINE 

f ban the averaltG of ihc 4 
other largeir-sellmft rig- 
arencs tcstni-ltis than any 
of them — according eq in- 
depLisdenc ictcnrific ecsq #/ 
fh* smvkf its* If l 



TUI CIGARETTE QW 
COSTLIER TOBACCOS 





